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(57) ABSTRACT

The present invention relates to a composition for dyeing
keratin fibers, comprising, in a medium that is suitable for
dyeing keratin fibers: at least one oxidation base chosen from
4,5-diaminopyrazole, pyrazolopyrimidine and diamino-N,N-
dihydropyrazolone heterocyclic bases, and at least one cou-
pler chosen from the compounds of formula (II) and the
addition salts thereof, solvates thereof and solvates of the salts
thereof: The composition of the present invention makes it
possible in particular to obtain colorations in varied shades,
which are strong, chromatic, powerful, aesthetic, sparingly
selective and resistant to the various attacking factors to
which the hair may be subjected.
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DYE COMPOSITION COMPRISING A
HETEROCYCLIC OXIDATION BASE AND A
4-AMINOINDOLE COUPLER

This is a Continuation of U.S. patent application Ser. No.
13/993,428 filed on Jun. 12, 2013, which is a national stage
application of PCT/EP2011/072742, filed internationally on
Dec. 14, 2011, which claims priority to U.S. Provisional
Application Nos. 61/431,934, filed on Jan. 12, 2011; 61/431,
938, filed on Jan. 12, 2011 and 61/432,291, filed on Jan. 13,
2011; as well as French Application Nos. FR 1060750, filed
onDec. 17,2010, FR 1060751, filed on Dec. 17,2010 and FR
1060753, filed on Dec. 17, 2010.

The invention relates to a dye composition comprising at
least one particular heterocyclic oxidation base and at least
one suitably selected 4-aminoindole coupler, and also to the
dyeing process using this composition.

It is known practice to dye keratin fibres, and in particular
human keratin fibres such as the hair, with dye compositions
containing oxidation dye precursors, which are generally
known as oxidation bases, such as ortho- or para-phenylene-
diamines, ortho- or para-aminophenols and heterocyclic
compounds. These oxidation bases are colourless or weakly
coloured compounds, which, when combined with oxidizing
products, may give rise to coloured compounds via a process
of oxidative condensation.

It is also known that the shades obtained with these oxida-
tion bases may be varied by combining them with couplers or
coloration modifiers, the latter being chosen especially from
aromatic meta-diamines, meta-aminophenols, meta-diphe-
nols and certain heterocyclic compounds such as indole com-
pounds.

The variety of molecules used as oxidation bases and cou-
plers allows a wide range of colours to be obtained.

The “permanent” coloration obtained by means of these
oxidation dyes must moreover satisfy a certain number of
requirements. Thus, it should have no toxicological draw-
backs, it should allow shades to be obtained in the desired
intensity, and it should show good resistance to external
agents such as light, bad weather, washing, permanent wav-
ing treatments, perspiration and rubbing.

The dyes should also allow grey hair to be covered and,
finally, they should be as unselective as possible, i.e. they
should produce the smallest possible differences in coloration
along the same keratin fibre, which in general is differently
sensitized (i.e. damaged) between its end and its root.

It is known practice to use oxidation bases derived from
3-aminopyrazolo[ 1,5-a]pyridine in the field of dyeing keratin
fibres, especially the oxidation bases of formulae (I) and (II)
below. In particular, such bases are disclosed in documents
EP 1792 903 and EP 1 792 606.

It is already known practice from document EP 0 728 464
to use diaminopyrazole derivatives as oxidation bases in com-
bination with heterocyclic couplers, and in particular indole
derivatives.

It is also known practice to use oxidation bases of the
diamino-N,N-dihydropyrazolone type in the field of dyeing
keratin fibres, especially the hair. In particular, such a base is
described in document EP 1 550 656.

It is also known practice from document WO 92/18093 to
use compounds of aminoindole type, and in particular 7-me-
thyl-1H-indol-4-amine and 7-ethyl-1H-indol-4-amine, for
dyeing keratin fibres, and in particular the hair.

However, the prior art dye compositions lead to colorations
that are not entirely satisfactory in terms of intensity, chro-
maticity, selectivity and fastness with respect to external
agents.
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The aim of the present invention is to obtain a hair dye
composition that has improved dyeing properties in terms of
intensity and/or chromaticity and/or selectivity and/or resis-
tance to external agents.

This aim is achieved with the present invention, one subject
of' which is a composition for dyeing keratin fibres, compris-
ing, in a cosmetically acceptable medium:

at least one oxidation base chosen from the 4,5-diaminopy-

razole derivatives of formula (I) and the addition salts
thereof, solvates thereof and solvates of'the salts thereof:

@

(I)Il\I
Rs

in which:

R;, Ry, R;, Ry, Rs and R,, which may be identical or
different, represent a hydrogen atom or; a C,-Cg4 alkyl
radical which is unsubstituted or substituted with at least
one substituent chosen from OR, NHR, NRR', SR, SOR,
SO,R, COR, COOH, CONH,, CONHR, CONRR/,
PO(OH),, SH, SO,X, a non-cationic heterocycle, Cl, Br
or I, X denoting a hydrogen atom, Na, K or NH,, and R
and R', which may be identical or different, representing
aC,-C, alkyl or alkenyl; a C,-C, hydroxyalkyl radical; a
C,-C, aminoalkyl radical; a phenyl radical; a phenyl
radical substituted with a halogen atom or a C,-C,, alkyl,
C,-C, alkoxy, nitro, trifluoromethyl, amino or C,-C,
alkylamino radical; a benzyl radical; a benzyl radical
substituted with a halogen atom or with a C,-C, alkyl,
C,-C, alkoxy, methylenedioxy or amino radical; a radi-
cal having the following formula:

—(CHy)py—X—(CH),—Z
Y

in which m and n are integers, which may be identical or
different, between 0 and 3 inclusive, X represents an oxygen
atom or an NH group, Y represents a hydrogen atom or a
C,-C, alkyl radical, and Z represents a methyl radical whenn
is equal to 0, or Z represents a C,-C, alkyl radical or a group
OR or NR"R" when n is greater than or equalto 1, R" and R™,
which may be identical or different, denoting a hydrogen
atom or a C,-C, alkyl radical; or R forms, with the nitrogen
atom of the group NR;R,, in position 5, a heterocycle that is at
least 4-membered;
at least one of the radicals R, R,, R; and R, represents a
hydrogen atom;
the aminopyrazolopyridine oxidation bases chosen from the
bases of formula (1) and the bases of formula (I1I), and also
the addition salts thereof, solvates thereof and solvates of
the salts thereof:

an

in which:

R,, R,, R;, R, and R, which may be identical or different,
represent a hydrogen or halogen atom; a radical
—NHSO;H; a hydroxyl radical; a radical (C,-C,)alkyl; a
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radical (C,-C,)alkoxy; a radical (C,-C,)alkylthio; mono
(C,-Cpalkylamino; a radical di(C,-C,)alkylamino in
which the two alkyl groups may form, together with the
nitrogen atom to which they are attached, a ring that may be
interrupted with one or more nitrogen, oxygen or sulfur
atoms; a heterocycle; a nitro radical; a phenyl radical; a
carbonyl radical; a (C,-C,)alkoxycarbonyl radical; a car-
boxamido radical; a cyano radical; an amino radical; a
sulfonyl radical; a radical —CO,H, a radical —SO,H; a
radical —PO;H,; a radical —PO,H,; or a group

R

\Q)]\Y

in which R" represents an oxygen or nitrogen atom, Q rep-
resents an oxygen atom, a group NH or NH(C, -C )alkyl, and
Y represents a hydroxyl, amino, C,-C, alkyl, (C,-C,)alkoxy,
(C,-C,)alkylamino or di(C,-C,)alkylamino radical;

(1)

~ 7
NH,

R’3

v —

Z,
7 A
Ry A N R
R's X

in which:
7, and Z, independently represent:

a covalent single bond;

a divalent radical chosen from:

aradical —O(CH,),—, p denoting an integer ranging from
0to 6;

a radical —NR'((CH,) (C4H,)—, q denoting an integer
ranging from O to 6 and t denoting O or 1, R, represent-
ing a hydrogen atom or a C,-C; alkyl radical optionally
substituted with one or more hydroxyl groups;

7, may also represent a divalent radical —S—, —SO— or

—S0O,— when R,' is a methyl radical;

R', and R', independently represent:

a hydrogen;

a C,-C,, alkyl radical, which is optionally substituted and
optionally interrupted with a heteroatom or a group cho-
sen from O, N, Si, S, SO and SO,;

a halogen;

an SO;H radical;

a 5- to 8-membered ring which is substituted or unsubsti-
tuted, saturated, unsaturated or aromatic, optionally
containing one or more heteroatoms or groups chosen
from N, O, S, SO, and —CO—, the ring possibly being
cationic and/or substituted with a cationic radical;

a group —N*R -R R /s. R,,, R;g and R, being linear or
branched C,-C; alkyls optionally substituted with one or
more hydroxyl groups;

when Z, or, respectively, Z, represents a covalent bond, then

R'; or, respectively, R', may also represent a radical:

optionally substituted C,-C, alkylcarbonyl;

—0—CO—R, —CO—0O—R, NR—CO—R' or —CO—
NRR' in which R and R' independently represent a
hydrogen atom or an optionally substituted C,-C alkyl
radical;
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R';, R, and R's, which may be identical or different, repre-
sent:

a hydrogen atom;

a hydroxyl radical;

a C,-C, alkoxy radical;

a C,-C, alkylthio radical;

an amino radical;

a monoalkylamino radical;

a C,-C, dialkylamino radical in which the alkyl radicals
may form, with the nitrogen atom to which they are
attached, a saturated, unsaturated, aromatic or non-aro-
matic 5- to 8-membered heterocycle, which may contain
one or more heteroatoms or groups chosen from N, O, S,
SO, and CO, the heterocycle possibly being cationic,
and/or substituted with a cationic radical;

an optionally substituted C, -C alkylcarbony] radical;

a radical —O—CO—R, —CO—0O—R, NR—CO—R' or
—CO—NRR' with R and R' as defined previously;

a halogen;

an SO;H radical;

an optionally substituted C, -C,, alkyl radical;

a saturated, unsaturated or aromatic, optionally substituted
carbon-based ring;

R';, R, and R' may form in pairs a partially saturated or
unsaturated ring;

X represents an ion or group of ions that provides the elec-

tronegativity of the derivative of formula (II);

with the proviso that at least one of the groups R'; and R,
represents a cationic radical;

the oxidation bases chosen from the diamino-N,N-dihydro-
pyrazolone derivatives of formula (IV), and also the addi-
tion salts thereof, solvates thereof and solvates of the salts
thereof:

Iv)
o) NH,

R N NR4R,

Ro

in which:
R,, R,, R; and R, which may be identical or different, rep-
resent:

a linear or branched C, -C; alkyl radical optionally substi-
tuted with one or more radicals chosen from the group
consisting of a radical OR, a radical NR R, a carboxyl
radical, a sulfonic radical, a carboxamido radical
CONRGR,, a sulfonamido radical SO,NR.R,, a het-
eroaryl, an aryl optionally substituted with one or more
(C,-C,alkyl, hydroxyl, C,-C, alkoxy, amino or (di)
alkyl(C,-C,)amino groups;

an aryl radical optionally substituted with one or more
(C,-C,alkyl, hydroxyl, C,-C, alkoxy, amino or (di)
alkyl(C,-C,)amino;

a 5- or 6-membered heteroaryl radical, optionally substi-
tuted with one or more radicals chosen from (C,-C,)
alkyl and (C,-C,)alkoxy;

R, and R, may also represent a hydrogen atom;
Rs, R and R, which may be identical or different, represent:

a hydrogen atom;

a linear or branched C, -C, alkyl radical optionally substi-
tuted with one or more radicals chosen from hydroxyl,
C,-C, alkoxy, carboxamido CONRgR,, sulfonyl SO,R,,
aryl optionally substituted with a (C,-C,alkyl,
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hydroxyl, C,-C, alkoxy, amino or (di)alkyl(C,-C,)
amino; aryl optionally substituted with a (C,-C,)alky]l,
hydroxyl, C,-C, alkoxy, amino or (di)alkyl(C,-C,)
amino;

Ry and R, which may be identical or different, may also
represent a carboxamido radical CONRgR,: a sulfonyl
radical SO,Rg;

R, and Ry, which may be identical or different, represent a
hydrogen atom; a linear or branched C,-C, alkyl radical
optionally substituted with one or more hydroxyl or C,-C,
alkoxy;

R, and R,, on the one hand, and R, and R ,, on the other hand,
may form, with the nitrogen atom(s) to which they are
attached, a saturated or unsaturated 5- to 7-membered het-
erocycle optionally substituted with one or more radicals
chosen from the group consisting of halogen atoms and
amino, (di)alkyl(C,-C,)amino, hydroxyl, carboxyl, car-
boxamido and (C,-C,)alkoxy radicals, C,-C, alkyl radi-
cals optionally substituted with one or more hydroxyl,
amino, (di)alkylamino, alkoxy, carboxyl or sulfonyl radi-
cals;

R; and R, may also form, together with the nitrogen atom to
which they are attached, a 5- or 7-membered heterocycle in
which the carbon atoms may be replaced with an optionally
substituted oxygen or nitrogen atom;
at least one coupler chosen from the 4-aminoindole deriva-

tives of formula (IV), and also the addition salts thereof,
solvates thereof and solvates of the salts thereof:

an

Ry

R's
7
\N

in which:
R', represents:

a hydrogen atom;

a linear or branched saturated C,-C; alkyl radical, option-
ally interrupted with an oxygen atom or a radical NR'.,
optionally substituted with a radical chosen from OH
and NR',R'y;

R', and R';, which may be identical or different, represent:

a hydrogen atom;

aC,-Cg,and preferably C, -C,, alkyl radical, optionally sub-
stituted with one or more hydroxyl radicals;

a C,-C; alkyl carboxylate radical;

a carboxyl radical;

aradical CONR',R';

R', and R'5, which may be identical or different, represent:

a hydrogen atom;

a C,-C; alkyl radical;

R' represents:

a halogen;

a linear or branched C,-C, ; alkyl radical, optionally inter-
rupted with a heteroatom chosen from O or a radical
NR',, and/or optionally substituted with one or more
radicals, which may be identical or different, chosen
from OH and NR',R',;

a carboxyl radical;

a C,-C,, alkyl carboxylate radical;
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a radical CONR',R';

a C,-C,, alkoxy or C,-C,, (poly)hydroxyalkoxy radical;

a (poly)(C,-C, y)alkoxy(C,-C,)alkyloxy radical;

a radical O-Ak-NR',R',, with Ak=linear C;-Cy or
branched C;-C; divalent alkylene radical, optionally
interrupted with one or more oxygen atoms and/or
groups NR';

R'; and R'g, which may be identical or different, represent:

a hydrogen atom;

a C,-Cq alkyl radical optionally substituted with one or
more hydroxyl radicals;

R's and R', ,, which may be identical or different, represent a
linear or branched, saturated or unsaturated C,-C, alkyl;

R’y and R';, may form, with the nitrogen that bears them, a
saturated or unsaturated 5- to 8-membered heterocycle,
one of the chain members possibly being an oxygen atom
oraradical NR';; withR';; —H or C,-C, alkyl, optionally
substituted with one or more radicals chosen from OH and

NR',R',.

A subject of the invention is also a dyeing process using
this composition.

Another subject of the invention is the use of the compo-
sition of the present invention for dyeing keratin fibres, and in
particular human keratin fibres such as the hair.

The invention also relates to multi-compartment devices
comprising compositions using at least one oxidation base
chosen from the compounds of formulae (I), (II) and (III),
addition salts thereof, solvates thereof and solvates of the salts
thereof, and at least one coupler chosen from the compounds
of formula (IV), and also the addition salts thereof, solvates
thereof and solvates of the salts thereof.

The composition of the present invention makes it possible
in particular to obtain a composition for dyeing keratin fibres
that is suitable for use in oxidation dyeing and that can pro-
duce colorations in varied shades, which are strong or chro-
matic, powerful, aesthetic, sparingly selective, and resistant
to the various attacking factors to which the hair may be
subjected, such as shampoo, sweat, permanent reshaping and
light. In particular, the composition in accordance with the
invention leads to particularly chromatic shades.

In the context of the present invention, the term “at least
one” is equivalent to “one or more”.

The present invention also covers the mesomeric forms and
the stereoisomers of the various oxidation dyes of the inven-
tion.

It should be noted that, in the text hereinbelow, unless
otherwise indicated, the limits of a range of values are
included in that range.

Unless otherwise indicated, the limits of the ranges of
values that are given in the context of the present invention are
included in these ranges.

In the context of the invention, and unless indicated other-
wise, the term “alky]” used for the alkyl radicals and also for
the groups comprising an alkyl part means a linear or
branched carbon-based chain comprising from 1 to 4 carbon
atoms, which is unsubstituted or substituted with one or more
heterocycles, or with one or more phenyl groups or with one
or more groups chosen from halogen atoms such as chlorine,
bromine, iodine and fluorine; hydroxyl, alkoxy, amino, car-
bonyl, carboxamido, sulfonyl, —CO,H, —SO,H, —PO;H,,
—PO,H,, —NHSO,H, sulfonamide, mono(C,-C,)alky-
lamino or tri(C,-C,)alkylammonium radicals, or alterna-
tively with a di(C,-C,)alkylamino radical in which the two
alkyl groups may form, together with the nitrogen atom ofthe
said di(C,-C,)alkylamino group to which they are attached, a
ring that may be interrupted with one or more nitrogen, 0xy-
gen or sulfur atoms.
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Similarly, according to the invention, the term “alkoxy”
used for the alkoxy radicals and also for the groups compris-
ing an alkoxy part means a linear or branched O-carbon-based
chain comprising from 1 to 4 carbon atoms, which is unsub-
stituted or substituted with one or more groups chosen from
heterocycles; halogen atoms such as chlorine, bromine,
iodine and fluorine; hydroxyl, amino, carbonyl, carboxa-
mido, sulfonyl, —CO,H, —SO,H, —PO,H,, —PO_H,,
—NHSO,H, sulfonamide, mono(C,-C,)alkylamino or tri
(C,-C,)alkylammonium radicals, or alternatively with a
di(C,-C,)alkylamino radical in which the two alkyl groups
may form, together with the nitrogen atom of the said di(C, -
C,)alkylamino group to which they are attached, a ring that
may be interrupted with one or more nitrogen, oxygen or
sulfur atoms.

According to the invention, the term “heterocycle” means
an aromatic or non-aromatic 5-, 6-, 7- or 8-membered ring
containing from 1 to 3 heteroatoms chosen from nitrogen,
sulfur and oxygen atoms. These heterocycles may be fused to
other heterocycles or to a phenyl group. They may be substi-
tuted with a halogen atom; a (C,-C,)alkyl radical; a (C,-C,)
alkoxy radical; a hydroxyl radical; an amino radical; a (C, -
Calkylamino radical; a di(C,-C,)alkylamino radical in
which the two alkyl groups may form, together with the
nitrogen atom to which they are attached, a ring that may be
interrupted with one or more nitrogen, oxygen or sulfur
atoms. These heterocycles may also be quaternized with a
(C,-C,)alkyl radical.

Among these optionally fused heterocycles, examples that
may especially be mentioned include the following rings:
thiadiazole, triazole, isoxazole, oxazole, azaphosphole, thia-
zole, isothiazole, imidazole, pyrazole, triazine, thiazine,
pyrazine, pyridazine, pyrimidine, pyridine, diazepine,
oxazepine, benzotriazole, benzoxazole, benzimidazole, ben-
zothiazole, morpholine, piperidine, piperazine, azetidine,
pyrrolidine, aziridine, 3-(2-hydroxyethyl)benzothiazol-3-
ium, 1-(2-hydroxyethyl) pyridinium.

According to the invention, the term “phenyl” means a
phenyl radical that is unsubstituted or substituted with one or
more cyano, carbonyl, carboxamido, sulfonyl, —CO,H,
—SO,;H, —PO;H,, —PO,H,, hydroxyl, amino or mono(C, -
C,)alkylamino radicals, or di(C,-C,)alkylamino radicals in
which the two alkyl groups may form, together with the
nitrogen atom of the said di(C,-C,)alkylamino group to
which they are attached, a ring that may be interrupted with
one or more nitrogen, oxygen or sulfur atoms.

Among the groups

R

A

Q Y.

mention may be made especially of acetamide, dimethylurea,
O-methylcarbamate, methylcarbonate and N-dimethylcar-
bamate groups, and the esters.

The compounds of formula (I) may be in the form of
addition salts chosen especially from addition salts with an
acid such as the hydrochlorides, hydrobromides, sulfates,
citrates, succinates, tartrates, lactates, tosylates, benzene-
sulfonates, phosphates and acetates. The compounds of for-
mula (I) bearing an acidic substituent may be in the form of
addition salts with a base, such as the sodium, potassium,
ammonium or alkanolamine salts.
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They may also be in the form of solvates, for example a
hydrate or a solvate of a linear or branched alcohol such as
ethanol or isopropanol.

As examples of derivatives of formula (I) that may be used
according to the invention, mention may be made of the
compounds described in patents DE-A-38 43 892 and DE-A-
41 33 957 and patent applications WO 94/08969, WO
94/08970, FR-A-2 733 749 and DE-A-195 43 988, for
instance 4,5-diamino-1-methylpyrazole, 4,5-diamino-1-(2-
hydroxyethyl)pyrazole, 4,5-diamino-1-(4'-chlorobenzyl)
pyrazole, 4,5-diamino-1,3-dimethylpyrazole, 4,5-diamino-
3-methyl-1-phenylpyrazole, 4,5-diamino-1-methyl-3-
phenylpyrazole, 4-amino-1,3-dimethyl-5-
hydrazinopyrazole, 1-benzyl-4,5-diamino-3-
methylpyrazole, 4,5-diamino-3-tert-butyl-1-methylpyrazole,
4,5-diamino-1-tert-butyl-3-methylpyrazole, 4,5-diamino-1-
(B-hydroxyethyl)-3-methylpyrazole, 4,5-diamino-1-ethyl-3-
methylpyrazole, 4,5-diamino-1-ethyl-3-(4'-methoxyphenyl)
pyrazole, 4,5-diamino-1-ethyl-3-hydroxymethylpyrazole,
4,5-diamino-3-hydroxymethyl-1-methylpyrazole,  4,5-di-
amino-3-hydroxymethyl-1-isopropylpyrazole, 4,5-diamino-
3-methyl-1-isopropylpyrazole and 4-amino-5-(2'-aminoet-
hyl)amino-1,3-dimethylpyrazole, the addition salts thereof,
solvates thereof and solvates of the salts thereof.

According to one particular embodiment, the diaminopy-
razole of formula (I) is such that R is hydrogen. According to
this variant, R, R,, R; and R, represent a hydrogen atom or a
C,-C, alkyl radical and Ry is an alkyl, hydroxyalkyl or
alkoxyalkyl radical.

Preference is given even more particularly to 4,5-diamino-
1-(2-hydroxyethyl)-1H-pyrazole and salts thereof, solvates
thereof and solvates of the salts thereof such as 4,5-diamino-
1-(2-hydroxyethyl)-1H-pyrazole sulfate, of the following
formula:

H NH,

N
o~ N NI,

EtOH *H>S04

Among the compounds of formula (I) above, preference is
given to the 3-aminopyrazolo[1,5-a]pyridines corresponding
to formula (II') below, and also the addition salts thereof,
solvates thereof and solvates of the salts thereof:

an

in which:

R,, R, and R;, which may be identical or different, represent
a hydrogen or halogen atom; a hydroxyl radical; a (C,-C,)
alkyl radical; a (C,-C,)alkylthio radical; a (C,-C,)alkoxy
radical; an —NHSO,;H radical; an amino radical; a (C, -
C,)alkylamino radical; a di(C,-C,)alkylamino radical in
which the two alkyl groups may form, together with the
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nitrogen atom to which they are attached, a ring that may be
interrupted with one or more nitrogen, oxygen or sulfur
atoms; a heterocycle as defined previously; a sulfonamide
radical, a carbonyl radical, a (C,-C,)alkoxycarbonyl radi-
cal, a carboxamido radical, or a group of formula:

R

\Q)J\Y

in which R" represents an oxygen or nitrogen atom, Q rep-
resents an oxygen atom, a group NH or NH(C, -C )alkyl, and
Y represents a hydroxyl, amino, C,-C,alkyl, (C,-C,)alkoxy,
(C,-C,)alkylamino or di(C,-C,)alkylamino radical.

Among the 3-aminopyrazolo[1,5-a]pyridines of formula
(II), which may be used as oxidation base in the dye compo-
sitions in accordance with the invention, mention may be
made especially of:

pyrazolo[1,5-a]pyridin-3-ylamine;

2-acetylaminopyrazolo[ 1,5-a]pyridin-3-ylamine;

2-morpholin-4-ylpyrazolo[1,5-a]pyridin-3-ylamine;

3-aminopyrazolo[1,5-a]pyridine-2-carboxylic acid;
2-methoxypyrazolo[1,5-a]pyridin-3-ylamino;

(3-aminopyrazolo[ 1,5-a]pyridin-7-yl)methanol;

2-(3-aminopyrazolo| 1,5-a]pyridin-5-yl)ethanol;

2-(3-aminopyrazolo| 1,5-a]pyridin-7-yl)ethanol;

(3-aminopyrazolo[ 1,5-a]pyridin-2-yl)methanol;

3,6-diaminopyrazolo[1,5-a]pyridine;

3,4-diaminopyrazolo[1,5-a]pyridine;
pyrazolo[1,5-a]pyridine-3,7-diamine;
7-morpholin-4-ylpyrazolo[1,5-a]pyridin-3-ylamine;
pyrazolo[1,5-a]pyridine-3,5-diamine;
5-morpholin-4-ylpyrazolo[1,5-a]pyridin-3-ylamine;
2-[(3-aminopyrazolo[1,5-a]pyridin-5-y1)(2-hydroxyethyl)
amino]ethanol;
2-[(3-aminopyrazolo[1,5-a]pyridin-7-y1)(2-hydroxyethyl)
amino]ethanol;

3-aminopyrazolo[1,5-a]pyridin-5-ol;

3-aminopyrazolo[1,5-a]pyridin-4-ol;

3-aminopyrazolo[1,5-a]pyridin-6-ol;

3-aminopyrazolo[1,5-a]pyridin-7-ol;

2-methoxy-6,7-dimethylpyrazolo[1,5-a]pyridin-3-amine;

2-[(3-aminopyrazolo[1,5-a]pyridin-2-yl)oxy]ethanol;

4-ethyl-2-methoxy-7-methylpyrazolo[1,5-a]pyridin-3-
amine hydrochloride;

1-(3-aminopyrazolo[ 1,5-a]pyridin-2-yl)pyrrolidin-3-ol;

2,2'-[(3-aminopyrazolo[1,5-a]pyridin-2-yl)imino]dietha-

nol;
2-[(3-aminopyrazolo[1,5-a]pyridin-2-yl)amino]ethanol;

N2-(2-pyridin-3-ylethyl)pyrazolo[1,5-a]pyridine-2,3-di-

amine;
and the addition salts thereof, solvates thereof and solvates of
the salts thereof.

Among the bases described above, 2-[(3-aminopyrazolo|[1,
S-alpyridin-2-yl)oxy]ethanol, and the addition salts thereof
with an acid, are particularly preferred.

For the vast majority, the 3-aminopyrazolo[1,5-a]pyridines
of formula (II) are compounds that are known in the pharma-
ceutical field, and are described especially in U.S. Pat. No.
5,457,200. These compounds may be prepared according to
synthetic methods that are well known in the literature and as
described, for example, in U.S. Pat. No. 5,457,200.

The term “cationic ring or heterocycle” means a ring con-
taining one or more quaternary ammonium groups.

Examples of radicals of the type —N"R, R, R, ; that may
be mentioned include trimethylammonium, triethylammo-
nium, dimethylethylammonium, diethylmethylammonium,
diisopropylmethylammonium,  diethylpropylammonium,
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10
p-hydroxyethyldiethylammonium, bis(p-hydroxyethyl)me-
thylammonium and tris(p-hydroxyethyl)ammonium radi-
cals.

Examples of cationic heterocyclic radicals include imida-
zolium, pyridinium, piperazinium, pyrrolidinium, morpho-
linium, pyrimidinium, thiazolium, benzimidazolium, ben-
zothiazolium, oxazolium, benzotriazolium, pyrazolium,
triazolium and benzoxazolium radicals.

Examples of cationic heterocycles that may be mentioned
include imidazoliums, pyridiniums, piperaziniums, pyrroli-
diniums, morpholiniums, pyrimidiniums, thiazoliums, benz-
imidazoliums, benzothiazoliums, oxazoliums, benzotriazoli-
ums, pyrazoliums, triazoliums and benzoxazoliums.

The compounds of formula (III) may be optionally salified
with strong mineral acids, for instance HCI, HBr, HI, H,SO,
or H;PO,, or organic acids, for instance acetic acid, lactic
acid, tartaric acid, citric acid, succinic acid, benzenesulfonic
acid, para-toluenesulfonic acid, formic acid or methane-
sulfonic acid.

If they contain anionic groups such as —CO,H, —SO,H,
—PO;H, or —PO,H, groups, the compounds of formula (I)
may be salified with alkali metal or alkaline-earth metal
hydroxides such as sodium hydroxide or potassium hydrox-
ide, with aqueous ammonia or with organic amines.

The compounds of formula (II) or (II) may also be in the
form of solvates, for example a hydrate or a solvate of a linear
or branched alcohol such as ethanol or isopropanol.

As examples of derivatives of formula (IIT), mention may
be made of the following compounds in which X~ is as
defined previously:

salt of [2-(3-aminopyrazolo[1,5-a]pyridin-
2-ylamino)ethy!]trimethylammonium

X

salt of 3-(3-aminopyrazolo[1,5-
a]pyridin-2-yl)-1-methyl-
3H-imidazol-1-ium
NH,

\

e
NH

/

7\

salt of [2-(3-aminopyrazolo[1,5-a]pyridin-
2-ylamino)ethyl]ethyldimethylammonium
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-continued

NH,—
7 =
/ NH
N N
N X
7\
OH
salt of [2-(3-aminopyrazolo[1,5-a]pyridin-

2-ylamino)ethyl]-(2-hydroxyethyl)
dimethylammonium

NH,
ooy
NH
N N N/
/ X-

\\

salt of [3-(3-aminopyrazolo[1,5-a]pyridin-
2-ylamino)propy!]trimethylammonium

NH,

N

Q N\N/ NH
.

/N\\

salt of [4-(3-Aminopyrazolo[1,5-a]pyridin-
2-ylamino)butyl]trimethylammonium

salt of [5-(3-aminopyrazolo[1,5-a]pyridin-
2-ylamino)pentyl]trimethylammonium

NH,

Qe

/ NH

N

\ N \_\ /\ Ve

N

NT x
/
salt of 3-[2-(3-aminopyrazolo[1,5-a]pyridin-2-
ylamino)ethyl]-1-methyl-3H-imidazol-1-ium

w
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-continued
Ha

NH
/\N*/ X
A=

salt of 3-[3-(3-aminopyrazolo[1,5-a]pyridin-2-
ylamino)propyl]-1-methyl-3H-imidazol-1-ium
NH,

N
AN N\N/

N

oo N~ 7\ OH
N \_\; /\W/\/
N\) X

salt of 3-[3-(3-aminopyrazolo[1,5-a]pyridin-2-
ylamino)propyl]-1-(2-hydroxyethyl)-3H-imidazol-1-ium
NH,

“ =
0 /\/OH
/ N*
NP _\_N/\
/ X.
salt of 3-[2-(3-aminopyrazolo[1,5-a]pyridin-2-

yloxy)ethyl]-1-(2-hydroxyethyl)-3H-imidazol-1-ium
NH,

Z N
oo,

salt of 1-{2-[(3-aminopyrazolo[1,5-a]pyridin-2-
yloxy] ethyl} 1-methylpyrrolidinium

N
.

salt of 1-{2-[(3-aminopyrazolo[1,5-a]pyridin-2-
yloxyJethyl}-1-methylpiperidinium
NH,

F N
0
-7 ./ \
a i

salt of 4-{2-[(3-aminopyrazolo[1,5-a]pyridin-2-
yloxy]ethyl}-4-methylmorpholin-4-ium
NH,

N

X N\N/ O_\_N+/
7\

X

salt of {2-[(3-aminopyrazolo[1,5-a]pyridin-2-
yloxyJethyl }trimethylammonium
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-continued
NH,

-

(@]

X N\N/ _\—N+ ’
/>_ X

10
salt of {2-[(3-aminopyrazolo[1,5-a]pyridin-2-
yloxy]ethyl}diisopropylmethylammonium

NH,
N * B
NF—
\ N N/ G

salt of 1-(3-aminopyrazolo[1,5-a]pyridin- 20

2-y1)-1-methylpyrrolidinium

NH, x
F N 25
"
) C( \
S NGPRONK:

salt of [1-(3-aminopyrazolo[1,5-a]pyridin- 30
2-y)-pyrrolidin-3-yl]
trimethylammonium
NH,
35
/ — X
/ NH
N Ne N

N 40

salt of 1-[3-(3-aminopyrazolo[1,5-a]pyridin-
2-ylamino)propyl]-1-
methylpiperidinium
45
NH,
X

/ = / \ /
/ N Nf—
X N\N \_/ 30

salt of 4-(3-amino-pyrazolo[1,5-a]pyridin-
2-y1)-1,1-dimethylpiperazin-1-ium

NI, 55
/ — -

)\ X

T~ \

' / \/ 60
N Nf—

salt of 4-[2-(3-aminopyrazolo[1,5-a]pyridin-
2-ylamino)ethyl]-1,1- 65
dimethylpiperazin-1-ium

14
i -continued
N X
/ NH
NNy
N

/

salt of 4-[2-(3-aminopyrazolo[1,5-a]pyridin-
2-ylamino)ethyl]-1-methyl-1-
propylpiperazin-1-ium

NH,

7 —a / \
/ N N*
N N\
x N \_/ OH
salt of 4-(3-aminopyrazolo[1,5-a]pyridin-

2-y1)-1-(2-hydroxyethyl)
piperazin-1-ium

X

NI,
/ =
NH
N
N ~

-~
N*

/\X

salt of [4-(3-aminopyrazolo[1,5-a]pyridin-
2-ylamino)phenyl]
trimethylammonium

NH,
N
0
AN N\N/ -
/=N x
g
=

salt of 3-[3-(3-aminopyrazolo[1,5-a]pyridin-
2-yloxy)propyl]-1-methyl-3H-
imidazol-1-ium

NH,

N

AN
x N\N/ \/W\X

salt of 4-(3-aminopyrazolo[1,5-a]pyridin-
2-yl)-1,1-dimethyl-[1,4]
diazepan-1-ium
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NH,
NH,
A N
/ NH 5 / o
N
\ N \_\ x \ N N \_\
//N+_ N
salt of [2-(3-amino-6,7-dimethylpyrazolo 10 X
[1,5-a]pyridin-2-ylamino)ethyl]
trimethylammonium —_— NJ’\
NH, /
X salt of {1-[2-(3-amino-6,7-dimethylpyrazolo[1,5-a]
= = / \ / 15 pyridin-2-yloxy)ethyl]pyrrolidin-3-y1}
Y N Nf— trimethylammonium
AN N\N \_/ NH,
7 =
It of 4-(3-amino-6,7-dimethylpyrazol 20 Ve
salt of 4-(. -amino-6,7-dimethylpyrazolo N N\N
[1,5-a]pyridin-2-yl)-1,1- /
dimethylpiperazin-1-ium N
NH,
X
N /\/ 25 X
N N\
AN N \—/ OH salt of 1-{2-[(3-amino-6,7-dimethylpyrazolo[1,5-a]
pyridin-2-yl)oxyJethyl}-1-
methylpyrrolidinium
. . 30 NH,
salt of 4-(3-amino-6,7-dimethylpyrazolo
[ ,5—a]pyr1d1n—2—yll)— 1—(2.—hyd.roxyethyl)- F =
1-methylpiperazin-1-ium o
NH, /
P \_\
= = 35
N -~ N
\ N / /N+\ X \
N
X
salt of [1-(3-amino-6,7-dimethylpyrazolo[1,5-a] 40 salt of 1-{2-[(3-amino-6,7-dimethylpyrazolo[1,5-a]
e o pyridin-2-yl)oxyJethyl}-1-
pyridin-2-yl)pyrrolidin-3-yl] S
. . methylpiperidinium
trimethylammonium
NI NH,

Z N 45 Z N
N - 3 X SN~ /72
T~ N N \_\
AN
salt of 1-(3-amino-6,7-dimethylpyrazolo 3 <~O X

[1,5-a]pyridin-2-yl)-1-
methylpyrrolidinium
NH, salt of 4-{2-[(3-amino-6,7-dimethylpyrazolo[1,5-a]

pyridin-2-yl)oxyJethyl}-4-

F = 55 methylmorpholin-4-ium
N 7~ NH,
P Nk
/ —
(6]
N/
OH 6 N " \_\

/N
salt of [1-(3-amino-6,7-dimethylpyrazolo[1,5-a] X
pyridin-2-yl)pyrrolidin-3-yl]- salt of {2-[(3-amino-6,7-dimethylpyrazolo[1,5-a]
(2-hydroxyethyl) 65 pyridin-2-yljoxy]ethyl}

dimethylammonium trimethylammonium
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-continued -continued
NH, NH,
N N u /
(@] N NI
S Ne N/ \_\ 5 Ne N/ \/\/ \\

N+
: X 10 salt of {3-[(3-amino-7,8-

dihydro-6H-cyclopentale]pyrazolo[1,5-a]
pyridin-2-yl)amino]propyl}
salt of {2-[(3-amino-6,7-dimethylpyrazolo[1,5-a] trimethylammonium
pyridin-2-yl)oxyJethyl}
diisopropylmethylammonium

15
NH,

/ = / — 0
| ) N N/ N\/\
N ~
N \_\ NA\)(_ 20 N —\\ x
\

salt of [3-(3-amino-6,7- . salt of 1-{2-[(3-amino-7,8-
25 dihydro-6H-cyclopentale]pyrazolo[1,5-a]

dimethylpyrazolo[1,5-a]pyridin-2-
vipyrazolo[L,3-alpy pyridin-2-ylamino Jethyl }-3-methyl-1 H-

ylamino)propyl] o .
trimethylammonium imidazol-3-ium
NH, NH,
30 _

/ §\/\/N\)

0
P N
L .
\\

35

salt of 1-{3-[(3-amino-7,8-

salt of [3-(3-amino-6,7- dihydlrc.)—6H—cyclopenta[e]pyrazolo[1 ,5-a]
dimethylpyrazolo[1,5-a]pyridin-2- pyr 1d1n—2—yl)a..m}no]prop}./l}-3—methyl—
yloxy)propyl] 2 1H-imidazol-3-ium
trimethylammonium
NH, NH,
/ — / c— H
o] 45
N
N N/ N / N~ NZ
/ N ~
N ¥ <
™
, 30 salt of 1-{2-[(3-amino-7,8-
) salt of [3-(3-amino-7,8- dihydro-6H-cyclopentale]pyrazolo[1,5-a]
dlhyd.ro—6H—lC}./clopenta[e]pyrazolo[1 ,5-a] pytidin-2-yl)amino]ethyl}-1-
pyridin-2-yloxy)propyl] methylpyrrolidinium
trimethylammonium
55 NH,
NH,
N N N
Ne N/ \/\ N+\ ~N ~
\ 60
X
X
salt of {2-[(3-amino-7,8- salt of 1-{2-[(3-amino-7,8-
dihydro-6H-cyclopenta[e|pyrazolo[1,5-a] dihydro-6H-cyclopentale]pyrazolo[1,5-a]
pyridin-2-yl)amino]ethyl} 65 pyridin-2-yl)amino]ethyl}-1-

trimethylammonium methylpiperidinium
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NH, ~ N -~
NH,
/ = H
N 5 / c—
T . ;o
N ~ N/ N*
0 NN /\
X
salt of [1-(3-amino-4-
salt of 4-{2-[(3-amino-7,8- 10 dimelth.yla.minopyrazlo!o[l ,5-a]
dihydro-6H-cyclopenta[e|pyrazolo[1,5-a] pyrli{n—Z;l}l/l)lpyrrohd.l n-3-yl]
pyridin-2-yl)aminolethyl}-4- tmethylammonium
methylmorpholin-4-ium ~ N ~
NH,
15
NH, Z =
o}
7 = H J\ N N— N/ \
N
Nee N/ \/\ N+\ N /\ X
)\ 20 Nt —
\\/
X
t of {2-((3-amino-7.8 salt of 3-[2-(3-amino-4-
) salt of {2-[(3-amino-7,8- dimethylaminopyrazolo[1,5-a]
dlhyd.ro—6H.—clyclopenta[.e]pyrazolo[1,S-a] 25 pyridin-2-yloxy)ethyl]-1-methyl-
pyridin-2-yl)amino]ethyl} YHoimidazol-1-ium
diisopropylmethylammonium ~
N
NH,
\N/
NH, 30 N

0]
7 — - N N\N/ N
x N\N/ —N
/+ X 35 \ X

—
\ salt of [2-(3-amino-4-
dimethylaminopyrazolo[1,5-a]
salt of [3-(3-amino-4- pyridin-2-yloxy)ethyl]
dimethylaminopyrazolo[1,5-a] trimethylammonium
pyridin-2-ylamino)propyl] 40 ~._. .
i i N
trimethylammonium NI,
N NH Ve
2 N .
45 XN \_\ X
7 — N
/ NH /
N L
XN Ni o
\ X Nt —
—
50 /
salt of [2-(3-amino-4-
dimethylaminopyrazolo[1,5-a] salt of {1-[2-(3-amino-4-
pyridin-2-ylamino)ethyl] dimethylaminopyrazolo[1,5-a]
trimethylammonium pyridin-2-yloxy)ethyl]pyrrolidin-
55 3-yl}trimethylammonium
~ N/ \\N+ e
NH, X NH,
=z / \ X O
/ N Nf— 60 / g —
N
N~y \_/ NN \\O
salt of 4-(3-amino-4- salt of (3-amino-2-
dimethylaminopyrazolo[1,5-a] methanesulfonylpyrazolo[1,5-a]
pyridin-2-yl)-1-methylpiperazin- 65 pyridin-4-yl)

1-ium trimethylammonium
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-continued
P
X NH,
/ — o s
/
Y N\N

salt of (3-amino-2-
methoxypyrazolo[1,5-a]
pyridin-4-yl)
trimethylammonium

The nature of the counterion is not a determining factor
regarding the dyeing power of the compounds of formula
11D).

According to one embodiment, in formula (IIT) Z, and/or
7., represents a covalent bond, a radical —NR'((CH,),—ora
radical —O(CH,),—and R," and/or R, is a cationic radical.

When R'; or R, denotes a heterocycle, this heterocycle is
preferably a cationic heterocycle or a heterocycle substituted
with a cationic radical. By way of example, mention may be
made of imidazoles substituted with a quaternary ammonium
radical or imidazoliums, piperazines substituted with a qua-
ternary ammonium radical or piperaziniums, pyrrolidines
substituted with a quaternary ammonium radical or pyrroli-
diniums, and diazepanes substituted with a quaternary
ammonium radical or diazepaniums.

According to a different embodiment, R'; or R', represents
a group —N*R,-R;sR;s, R;5, R, and R, being linear or
branched C,-C; alkyls optionally substituted with one or
more hydroxyl groups, such as trialkylammonium, trihy-
droxyalkyl)ammonium, hydroxyalkyldialkylammonium or
di(hydroxyalkyl)alkylammonium.

The radicals R';, R, and R's, independently, may be a
hydrogen atom or an optionally substituted C,-C, alkyl radi-
cal. By way of example, mention may be made of methyl,
ethyl, hydroxyethyl, aminoethyl, propyl and butyl radicals.
According to one particular embodiment, R';, R, and R's
independently represent a hydrogen atom or a C,-C, alkyl
radical.

According to one particular embodiment, R', and R's
together form a partially saturated or unsaturated 5- or
8-membered ring, especially a cyclopentene or cyclohexene,
which is optionally substituted.

According to one particular embodiment, the compound of
formula (II) corresponds to formula (I1I') below:

(I

NH,
K N
A
R4 AN N R’y
R's

in which Z,, R';, R'5, R', and R'; are as defined previously.

According to one particular embodiment of this formula,
Z, represents a covalent bond, a radical —NR'¢(CH,),—or a
radical —O(CH,),— and R', is a cationic radical.

As cationic oxidation bases of formula (III), the following
bases are most particularly preferred:

22

NH,

N

5 S N\N/

x
/ N/

N N'—

salt of 4-(3-aminopyrazolo[1,5-a]pyridin-2-yl)-1,1-dimeth-

0 ylpiperazin-1-ium

NH,
7 =
15 NH
/
N N\N
/\N*/ X
N
=
20
salt of 3-[2-(3-aminopyrazolo[1,5-a]pyridin-2-ylamino)

ethyl]-1-methyl-3H-imidazol-1-ium and the addition salts
thereof, solvates thereof and solvates of the salts thereof.

According to one particular embodiment of the invention,
in formula (IIT), R", represents a hydrogen atom or a saturated
C,-C, alkyl radical optionally substituted with a hydroxyl
radical.

According to another particular embodiment, R", and R",
which may be identical or different, represent a hydrogen
atom, a C,-C, alkyl radical optionally substituted with one or
more hydroxyl radicals; a carboxyl radical; a C,-C, alkyl
carboxylate radical; a radical CONR",R";, preferably
CONH,. Preferably, R", and R";, which may be identical or
different, represent a hydrogen atom; a C,-C, alkyl radical
optionally substituted with one or more hydroxyl radicals.

According to another particular embodiment, R", and R"
are identical and represent a hydrogen atom.

According to another particular embodiment, R" repre-
40 sents a linear or branched C,-C alkyl radical; a carboxyl
radical; a C,-Cg alkyl carboxylate; a carboxamide radical; a
(C,-Cyalkoxy(C,-Cylalkyloxy radical; a C,-C, alkoxy or
hydroxy(C,-Cy)alkyloxy radical; a radical O-Ak-NR";R",
with Ak=linear C,-C; or branched C;-C, divalent alkylene
radical optionally interrupted with a radical NR" . Preferably,
R" represents a linear or branched C,-C alkyl radical; a
(C,-Cyalkoxy(C,-Cylalkyloxy radical; a C,-C, alkoxy or
hydroxy(C,-Cy)alkyloxy radical; a radical O-Ak-NR",R",,
with Ak=linear C,-C or branched C,-C, divalent alkylene
radical optionally interrupted with a radical NR",.

More particularly, in formula (IV), the radicals R, and R,
which may be identical or different, are chosen from:

aC,-Cqand preferably C, -C, alkyl radical, optionally sub-

stituted with a hydroxyl, a (C,-C,)alkoxy, an amino or a
(di)(C,-C,)alkylamino;

a phenyl, methoxyphenyl, ethoxyphenyl or benzyl radical.

Preferably, the radicals R, and R, which may be identical
or different, are chosen from methyl, ethyl, 2-hydroxyethyl,
60 3-hydroxypropyl, 2-hydroxypropyl and phenyl radicals.

According to another embodiment, the radicals R; and R,
form, together with the nitrogen atoms to which they are
attached, a saturated or unsaturated, 5- or 6-membered,
optionally substituted ring.

5 Preferably, the radicals R, and R, form, together with the
nitrogen atoms to which they are attached, a pyrazolidine or
pyridazolidine ring, optionally substituted with one or more

30
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C,-C, alkyl, hydroxyl, (C,-C,)alkoxy, carboxyl, carboxa-
mido, amino or (di)(C,-C,)alkylamino radicals.

Even more advantageously, the radicals R, and R, form,
together with the nitrogen atoms to which they are attached, a
pyrazolidine or pyridazolidine ring.

As regards the radicals R; and R, these radicals, which
may be identical or different, are more particularly chosen
from a hydrogen atom; a linear or branched C,-C; and pref-
erably C,-C, alkyl radical, optionally substituted with one or
more hydroxyl, (C,-C,)alkoxy, amino or (di)(C,-C,)alky-
lamino; a phenyl radical optionally substituted with one or
more hydroxyl, amino or (C,-C,)alkoxy radicals.

Preferably, the radicals R; and R, which may be identical
or different, are chosen from a hydrogen atom and methyl,
ethyl, isopropyl, 2-hydroxyethyl, 3-hydroxypropyl, 2-hy-
droxypropyl and 2-carboxyethyl radicals. According to one
particular embodiment, the radicals R'; and R', represent a
hydrogen atom.

According to another embodiment, the radicals R; and R,
form, together with the nitrogen atom to which they are
attached, a 5- or 7-membered ring chosen from pyrrolidine,
piperidine, homopiperidine, piperazine and homopiperazine
heterocycles; the said rings possibly being substituted with
one or more hydroxyl, amino, (di)(C,-C,)alkylamino, car-
boxyl, carboxamido or C,-C, alkyl radicals optionally sub-
stituted with one or more hydroxyl, amino or C,-C, (di)
alkylamino radicals.

More particularly, the radicals R, and R, form, together
with the nitrogen atom to which they are attached, a 5- or
7-membered ring chosen from pyrrolidine, 2,5-dimethylpyr-
rolidine, pyrrolidine-2-carboxylic acid, 3-hydroxypyrroli-
dine-2-carboxylic acid, 4-hydroxypyrrolidine-2-carboxylic
acid, 2,4-dicarboxypyrrolidine, 3-hydroxy-2-hydroxymeth-
ylpyrrolidine, 2-carboxamidopyrrolidine, 3-hydroxy-2-car-
boxamidopyrrolidine, 2-(diethylcarboxamido)pyrrolidine,
2-hydroxymethylpyrrolidine, 3,4-dihydroxy-2-hydroxym-
ethylpyrrolidine, 3-hydroxypyrrolidine, 3,4-dihydroxypyrro-
lidine, 3-aminopyrrolidine, 3-methylaminopyrrolidine,
3-dimethylaminopyrrolidine,  4-amino-3-hydroxypyrroli-
dine, 3-hydroxy-4-(2-hydroxyethyl)aminopyrrolidine, pip-
eridine, 2,6-dimethylpiperidine, 2-carboxypiperidine, 2-car-
boxamidopiperidine, 2-hydroxymethylpiperidine,
3-hydroxy-2-hydroxymethyl piperidine, 3-hydroxypiperi-
dine, 4-hydroxypiperidine, 3-hydroxymethylpiperi dine,
homopiperidine, 2-carboxyhomopiperidine, 2-carboxami-
dohomopiperidine, homopiperazine, N-methylhomopipera-
zine and N-(2-hydroxyethyl)homopiperazine.

Preferably, the radicals R; and R, form, together with the
nitrogen atom to which they are attached, a 5- or 7-membered
ring chosen from pyrrolidine, 3-hydroxypyrrolidine, 3-ami-
nopyrrolidine, 3-dimethylaminopyrrolidine, pyrrolidine-2-
carboxylicacid, 3-hydroxypyrrolidine-2-carboxylic acid,
piperidine, hydroxypiperidine, homopiperidine, 1,4-diaz-
epane, N-methylhomopiperazine and N-p-hydroxyethylho-
mopiperazine.

In accordance with an even more preferred embodiment of
the invention, the radicals R; and R, form, together with the
nitrogen atom to which they are attached, a 5-membered ring
such as pyrrolidine, 3-hydroxypyrrolidine, 3-aminopyrroli-
dine or 3-dimethylaminopyrrolidine.

As examples of derivatives of formula (IV), mention may
be made of the compounds presented below, or the addition
salts thereof, solvates thereof or solvates of the salts thereof:
4,5-diamino-1,2-dimethyl-1,2-dihydropyrazol-3-one;
4-amino-5-methylamino-1,2-dimethyl-1,2-dihydropyrazol-

3-one;
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4-amino-5-dimethylamino-1,2-dimethyl-1,2-dihydropyra-
zol-3-one;
4-amino-5-(2-hydroxyethyl)amino-1,2-dimethyl-1,2-dihy-
dropyrazol-3-one;
4-amino-5-(pyrrolidin-1-yl)-1,2-dimethyl-1,2-dihydropyra-
zol-3-one;
4-amino-5-(piperidin-1-yl)-1,2-dimethyl-1,2-dihydropyra-
zol-3-one;
4,5-diamino-1,2-bis(2-hydroxyethyl)-1,2-dihydropyrazol-3-
one;
4-amino-5-methylamino-1,2-bis(2-hydroxyethyl)-1,2-dihy-
dropyrazol-3-one;
4-amino-5-dimethylamino-1,2-bis(2-hydroxyethyl)-1,2-di-
hydropyrazol-3-one;
4-amino-5-(2-hydroxyethyl)amino-1,2-bis(2-hydroxy-
ethyl)-1,2-dihydropyrazol-3-one;
4-amino-5-(pyrrolidin-1-yl)-1,2-bis(2-hydroxyethyl)-1,2-
dihydropyrazol-3-one;
4-amino-5-(piperidin-1-yl)-1,2-bis(2-hydroxyethyl)-1,2-di-
hydropyrazol-3-one;
4,5-diamino-1,2-diethyl-1,2-dihydropyrazol-3-one;
4,5-diamino-1,2-phenyl-1,2-dihydropyrazol-3-one;
4,5-diamino-1-ethyl-2-methyl-1,2-dihydropyrazol-3-one;
4,5-diamino-2-ethyl-1-methyl-1,2-dihydropyrazol-3-one;
4,5-diamino-1-phenyl-2-methyl-1,2-dihydropyrazol-3-one;
4,5-diamino-2-phenyl-1-methyl-1,2-dihydropyrazol-3-one;
4,5-diamino-1-(2-hydroxyethyl)-2-methyl-1,2-dihydropyra-
zol-3-one;
4,5-diamino-2-(2-hydroxyethyl)-1-methyl-1,2-dihydropyra-
zol-3-one;
2,3-diamino-6,7-dihydro-1H,5H-pyrazolo[1,2-a]pyrazol-1-
one;
2-amino-3-methylamino-6,7-dihydro-1H,5H-pyrazolo|[1,2-
alpyrazol-1-one;
2-amino-3-dimethylamino-6,7-dihydro-1H,5H-pyrazolo[1,
2-a]pyrazol-1-one;
2-amino-3-ethylamino-6,7-dihydro-1H,5H-pyrazolo[1,2-a]
pyrazol-1-one;
2-amino-3-isopropylamino-6,7-dihydro-1H,5H-pyrazolo[1,
2-a]pyrazol-1-one;
2-amino-3-(2-hydroxyethyl)amino-6,7-dihydro-1H,5H-
pyrazolo[1,2-a]pyrazol-1-one;
2-amino-3-(2-hydroxypropyl)amino-6,7-dihydro-1H,5H-
pyrazolo[1,2-a]pyrazol-1-one;
2-amino-3-bis(2-hydroxyethyl)amino-6,7-dihydro-1H,5H-
pyrazolo[1,2-a]pyrazol-1-one;
2-amino-3-(pyrrolidin-1-yl)-6,7-dihydro-1H,5H-pyrazolo
[1,2-a]pyrazol-1-one;
2-amino-3-(3-hydroxypyrrolidin-1-y1)-6,7-dihydro-1H,5H-
pyrazolo[1,2-a]pyrazol-1-one;
2-amino-3-(piperidin-1-yl)-6,7-dihydro-1H,5H-pyrazolo[ 1,
2-a]pyrazol-1-one;
2,3-diamino-6-hydroxy-6,7-dihydro-1H,5H-pyrazolo[ 1,2-a]
pyrazol-1-one;
2,3-diamino-6-methyl-6,7-dihydro-1H,5H-pyrazolo[ 1,2-a]
pyrazol-1-one;
2,3-diamino-6-dimethyl-6,7-dihydro-1H,5H-pyrazolo[1,2-
alpyrazol-1-one;
2,3-diamino-5,6,7,8-tetrahydro-1H,6H-pyridazino[ 1,2-a]
pyrazol-1-one;
2,3-diamino-5,8-dihydro-1H,6H-pyridazino[ 1,2-a]pyrazol-
1-one;
4-amino-5-dimethylamino-1,2-diethyl-1,2-dihydropyrazol-
3-one;
4-amino-1,2-diethyl-5-ethylamino-1,2-dihydropyrazol-3-
one;
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4-amino-1,2-diethyl-5-isopropylamino-1,2-dihydropyrazol-
3-one;
4-amino-1,2-diethyl-5-(2-hydroxyethylamino)-1,2-dihydro-
pyrazol-3-one;
4-amino-5-(2-dimethylaminoethylamino)-1,2-diethyl-1,2-
dihydropyrazol-3-one;
4-amino-5-[bis(2-hydroxyethyl)amino]-1,2-diethyl-1,2-di-
hydropyrazol-3-one;
4-amino-1,2-diethyl-5-(3-imidazol-1-ylpropylamino)-1,2-
dihydropyrazol-3-one;
4-amino-5-dimethylamino-1,2-diethyl-1,2-dihydropyrazol-
3-one;
4-amino-1,2-diethyl-5-ethylamino-1,2-dihydropyrazol-3-
one;
4-amino-1,2-diethyl-5-isopropylamino-1,2-dihydropyrazol-
3-one;
4-amino-1,2-diethyl-5-(2-hydroxyethylamino)-1,2-dihydro-
pyrazol-3-one;
4-amino-5-(2-dimethylaminoethylamino)-1,2-diethyl-1,2-
dihydropyrazol-3-one;
4-amino-5-[bis(2-hydroxyethyl)amino]-1,2-diethyl-1,2-di-
hydropyrazol-3-one;
4-amino-1,2-diethyl-5-(3-imidazol-1-ylpropylamino)-1,2-
dihydropyrazol-3-one;
4-amino-1,2-diethyl-5-(3-hydroxypyrrolidin-1-y1)-1,2-dihy-
dropyrazol-3-one;
4-amino-1,2-diethyl-5-pyrrolidin-1-yl-1,2-dihydropyrazol-
3-one;
4-amino-5-(3-dimethylaminopyrrolidin-1-y1)-1,2-diethyl-1,
2-dihydropyrazol-3-one;
4-amino-1,2-diethyl-5-(4-methylpiperazin-1-yl)pyrazolidin-
3-one;
2,3-diamino-6-hydroxy-6,7-dihydro-SH-pyrazolo[ 1,2-a]
pyrazol-1-one;
some of which are featured below to illustrate the names via
chemical structures:

NH,

() )

CH;

4,5-Diamino-1,2-
dimethyl-1,2-
dihydropyrazol-3-one

0 NH,

4,5-Diamino-1,2-
diphenyl-1,2-
dihydropyrazol-3-one

Csz/ A N

GoHs

NH,

4,5-Diamino-1,2-
diethyl-1,2-
dihydro-pyrazol-3-one

0 NH,

Cols

4,5-Diamino-1-ethyl-2-
methyl-1,2-
dihydropyrazol-3-one

15

20

25

30

35

40

45

50

55

60

N \ N

4,5-Diamino-1-phenyl-2-

26

-continued
NH, 0

~

NH,  CoHs

methyl-1,2-
dihydropyrazol-3-one
O, NH,
\ I
N

Csz/ A N

CyHs

N
NQ/ \CH3

4-Amino-5-(3-
dimethylaminopyzrrolidin-

L-yl)-

1,2-diethyl-

1,2-dihydropyrazol-3-one

2-Amino-3-
methylamino-6,7-
dihydro-1H,5H-

pyrazo

pyrazol-1-one

NI, 0

lo[1,2-a]

Ny N
|

Cols

4-Amino-5-(pyrrolidin-
1-yD)-1,2-diethyl-
1,2-dihydropyrazol-3-one

0 NH,
L\

< S N

2,3-Diamino-6,7-
dihydro-
1H,5H-pyrazolo
[1,2-a]pyrazol-1-one

NH,

2-Amino-3-
ethylamino-6,7-
dihydro-1H,5H-
pyrazolo[1,2-a]
pyrazol-1-one

0, NH, 0 NH,
M J)
< SN N\H\\ ( N NH
OH \\g[
2-Amino-3- 2-Amino-3-

(2-hydroxyethyl)amino-6,7-

dihydro-1H,5H-pyrazolo
[1,2-a]pyrazol-1-one

NH:

k(

OH

2-Amino-3-bis
(2-hydroxyethyl)amino-6,7-
dihydro-1H,5H-pyrazolo
[1,2-a]pyrazol-1-one

O

(2-hydroxypropyl)amino-6,7-
dihydro-1H,5H-pyrazolo
[1,2-a]pyrazol-1-one

o) NH,

: \N ;H\
2-Amino-3-
isopropylamino-6,7-

dihydro-1H,5H-pyrazolo
[1,2-a]pyrazol-1-one
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-continued
(@) NH, O, NH,
N \ N \ OH
2-Amino-3- 2-Amino-3-

(pyrrolidin-1-y1)-6,7-
dihydro-1H,5H-pyrazolo
[1,2-a]pyrazol-1-one

0 NH,
M
; SN N,
HO

2,3-Diamino-6-hydroxy-
6,7-dihydro-1H,5H-
pyrazolo[1,2-a]
pyrazol-1-one

0 NH,
M
; Sy NH,

2,3-Diamino-6,6-
dimethyl-6,7-
dihydro-1H,5H-
pyrazolo[1,2-a]
pyrazol-1-one

o) NH,
\
AN

2,3-Diamino-5,8-

dihydro-1H,6H-

pyridazino[1,2-a]
pyrazol-1-one

(3-hydroxypyrrolidin-1-
y1)-6,7-dihydro-
1H,5H-pyrazolo

[1,2-a]pyrazol-1-one

0 NH,
NH,

N,
~N
N

2,3-Diamino-6-methyl-
6,7-dihydro-1H,5H-
pyrazolo[1,2-a]
pyrazol-1-one
O >

NH.
M
(/\7
2,3-Diamino-5,6,7,8-

tetrahydro-1H,6H-

pyridazino[1,2-a]
pyrazol-1-one

NHz;

o) NH,

OH

4,5-Diamino-1-
(2-hydroxyethyl)-
2-methyl-1,2-
dihydropyrazol-3-one
O, NH,

CH,

4,5-Diamino-2-
(2-hydroxyethyl)-
1-methyl-1,2-
dihydropyrazol-3-one

Among these compounds, the diamino-N,N-dihydropyra-
zolone derivatives of formula (IV) or the addition salts
thereof, solvates thereof and solvates of the salts thereof that
are particularly preferred are:
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2,3-diamino-6,7-dihydro-1H,5H-pyrazolo[1,2-a]pyrazol-1-

one;
2-amino-3-ethylamino-6,7-dihydro-1H,5H-pyrazolo[1,2-a]

pyrazol-1-one;
2-amino-3-isopropylamino-6,7-dihydro-1H,5H-pyrazolo[1,

2-a]pyrazol-1-one;
2-amino-3-(pyrrolidin-1-yl)-6,7-dihydro-1H,5H-pyrazolo

[1,2-a]pyrazol-1-one;
4,5-diamino-1,2-dimethyl-1,2-dihydropyrazol-3-one;
4,5-diamino-1,2-diethyl-1,2-dihydropyrazol-3-one;
4,5-diamino-1,2-bis(2-hydroxyethyl)-1,2-dihydropyrazol-3-

one;
2-amino-3-(2-hydroxyethyl)amino-6,7-dihydro-1H,5H-

pyrazolo[1,2-a]pyrazol-1-one;
2-amino-3-dimethylamino-6,7-dihydro-1H,5H-pyrazolo[1,
2-a]pyrazol-1-one;
2,3-diamino-5,6,7,8-tetrahydro-1H,6H-pyridazino[ 1,2-a]
pyrazol-1-one;
4-amino-1,2-diethyl-5-(pyrrolidin-1-y1)-1,2-dihydropyra-
zol-3-one;
4-amino-5-(3-dimethylaminopyrrolidin-1-y1)-1,2-diethyl-1,
2-dihydropyrazol-3-one;
2,3-diamino-6-hydroxy-6,7-dihydro-1H,5H-pyrazolo[ 1,2-a]
pyrazol-1-one.

According to one particular embodiment, the composition
of the invention contains an oxidation base chosen from:
4,5-diamino-1,2-diethyl-1,2-dihydropyrazol-3-one;
4-amino-1,2-diethyl-5-(pyrrolidin-1-y1)-1,2-dihydropyra-

zol-3-one;
4-amino-5-(3-dimethylaminopyrrolidin-1-y1)-1,2-diethyl-1,

2-dihydropyrazol-3-one;
2,3-diamino-6-hydroxy-6,7-dihydro-1H,5H-pyrazolo[ 1,2-a]
pyrazol-1-one;
2,3-diamino-6,7-dihydro-1H,5H-pyrazolo[1,2-a]pyrazol-1-
one;
2,3-diamino-5,6,7,8-tetrahydro-1H,6H-pyridazino[ 1,2-a]
pyrazol-1-one;
and the addition salts thereof, solvates thereof and solvates of
the salts thereof.

According to one particular embodiment of the invention,
in formula (V), R',, represents a hydrogen atom or a saturated
C,-C, alkyl radical optionally substituted with a hydroxyl
radical.

According to another particular embodiment, R', and R's,
which may be identical or different, represent a hydrogen
atom, a C,-C, alkyl radical optionally substituted with one or
more hydroxyl radicals; a carboxyl radical; a C,-C, alkyl
carboxylate radical; a radical CONR'.R'c, preferably
CONH,,. Preferably, R', and R';, which may be identical or
different, represent a hydrogen atom; a C,-C, alkyl radical
optionally substituted with one or more hydroxyl radicals.

According to another particular embodiment, R', and R’
are identical and represent a hydrogen atom.

According to another particular embodiment, R'y repre-
sents a linear or branched C,-Cq alkyl radical; a carboxyl
radical; a C,-C; alkyl carboxylate; a carboxamide radical; a
(C,-Cyalkoxy(C,-Cylalkyloxy radical; a C,-C, alkoxy or
hydroxy(C,-Cy)alkyloxy radical; a radical O-Ak-NR';R',,
with Ak=linear C,-C; or branched C;-C, divalent alkylene
radical optionally interrupted with a radical NR',. Preferably,
R’ represents a linear or branched C,-C; alkyl radical; a
(C,-Cyalkoxy(C,-Cylalkyloxy radical; a C,-C, alkoxy or
hydroxy(C,-Cy)alkyloxy radical; a radical O-Ak-NR';R',,
with Ak=linear C,-C; or branched C;-C, divalent alkylene
radical optionally interrupted with a radical NR',.

According to one particular embodiment, the compounds
in accordance with the invention are chosen from the 4-ami-
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noindole derivatives of formula (II'), and also the addition
salts thereof, solvates thereof and solvates of the salts thereof:

ar)

in which:
R', represents:
a hydrogen atom;

5

10

15

a saturated C,-C, alkyl radical optionally substituted with 2

a hydroxyl radical;
R', and R';, which may be identical or different, represent:
a hydrogen atom;

a C,-C, alkyl radical optionally substituted with one or
more hydroxyl radicals, preferably optionally substi-
tuted with a hydroxyl radical;

a carboxyl radical;
a C,-C, alkyl carboxylate radical;

a radical CONR',R',, preferably a carboxamide radical
CONH,;

R', and R' represent a hydrogen atom;
R'; represents:
a linear or branched C,-C; alkyl radical;
a carboxyl radical;
a C,-C; alkyl carboxylate;
a carboxamide radical,
a (C,-Cylalkoxy(C,-Cy)alkyloxy radical;
aC,-Cgalkoxy radical or a C,-C4 hydroxyalkyloxy radical;
a radical O-Ak-NR',R'|, with Ak=linear C,-C4 or
branched C,-C, divalent alkylene radical, optionally
interrupted with a radical NR',;

R'; and R'g represent a hydrogen atom or a C,-Cg alkyl radical 4

optionally substituted with a hydroxyl radical;

R's and R', ,, which may be identical or different, represent a
saturated linear C, -C, alkyl radical or an unsaturated linear
C,-C, alkyl radical;

R'; and R';, may form, with the nitrogen that bears them, a
saturated or unsaturated 5- to 8-membered heterocycle,
one of the chain members possibly being an oxygen atom
or a radical NR';; with R'; ,—H or C,-C, alkyl, optionally
substituted with OH.

The derivatives of formula (II) may optionally be salified
with strong mineral acids, for instance HCI, HBr, HIl, H,SO,
or H;PO,, or organic acids, for instance acetic acid, lactic
acid, tartaric acid, citric acid, succinic acid, benzenesulfonic

acid, para-toluenesulfonic acid, formic acid or methane- 6

sulfonic acid.

The derivatives of formula (II) may also be in the form of
solvates, for example a hydrate or a solvate of a linear or
branched alcohol such as ethanol or isopropanol.

As examples of derivatives of formula (IT), mention may be
made of the compounds presented below:
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NH,

Tz, /i
Tz, /z

2,3-dimethyl-7-(propan-
2-yl)-1H-indol-4-amine
NH,

Tz, /§>\

2,3,7-trimethyl-
1H-indol-4-amine
NH,

j=eird /S>\

7-ethyl-2,3-dimethyl-
1H-indol-4-amine
NH,

Tz, /E

2,3-dimethyl-7-(propan-
2-yl)-1H-indol-4-amine

NH,

A\

N

\

7-ethyl-1,2,3-trimethyl-
1H-indol-4-amine

NH,

A\

N

)
jus)

2-(4-amino-7-ethyl-2,3-
dimethyl-1H-indol-1-
ylethanol

NH,

7-ethyl-2,3-dimethyl-
1H-indol-4-amine
NH,

Tz, /z

3-ethyl-2,7-dimethyl-
1H-indol-4-amine

NH,

Tz

3,7-diethyl-2-methyl-
1H-indol-4-amine

NH,

Tz

3-ethyl-2-methyl-
7-(propan-2-yl)-
1H-indol-4-amine

NH,

A

N

\

3,7-diethyl-1,2-dimethyl-
1H-indol-4-amine

NH,

A\

N

OH

2-(4-amino-3,7-diethyl-2-
methyl-1H-indol-1-
yl)ethanol
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-continued

NIL,

/ZE //%:

1,2,3-trimethyl-7-
(propan-2-yl)-
1H-indol-4-amine

NH,

o3

OH

2-[4-amino-2,3-
dimethyl-7-(propan-
2-yD)-1H-indol-
1-yl]ethanol

NI,

A

Tz

/O

7-methoxy-2,3-
dimethyl-1H-
indol-4-amine

NH,

\O
R

OH

2-(4-amino-
7-methoxy-2,3-
dimethyl-1H-
indol-1-yl)ethanol

NH,

A

N

/O

3-ethyl-7-methoxy-
1,2-dimethyl-1H-
indol-4-amine

NH,

10
3-ethyl-1,2-dimethyl- OH
7-(propan-2-yl)-
1H-indol-4-amine 2-(4-amino-3-ethyl-7-
methoxy-2-methyl-1H-
indol-1-yl)ethanol
NH, 15
N NH,
20
OH N
2-[4-amino-3-ethyl- 25 \
2-methyl-7-(propan- O
2-y)-1H-indol-
1-yl]ethanol
NH.
2 7-ethoxy-1,2,3-trimethyl-
30 1H-indol-4-amine
\
35
O
-~ NH,
7-methoxy-1,2,3-
trimethyl-1H-
indol-4-amine \
40 N
H
NH,
ro
45
g 7-ethoxy-3-ethyl-2-
methyl-1H-indol-
O 4-amine
/
3-ethyl-7-methoxy- 50
2-methyl-1H-
indol-4-amine
NH,
55
NI, \
N
O
N 60 r
o OH
- 2-(4-amino-
3-ethyl-7-methoxy- 7—ethoxy-3—.ethyl-2-
1,2-dimethyl-1H- 65 methyl-1H-indol-1-

indol-4-amine
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-continued

NH,
5 AN
N
P

yl)ethanol

HO

NIL,

Tz

e}

g

7-ethoxy-2,3-dimethyl-

1H-indol-4-amine

3t

12-(4-amino-

7-ethoxy-2,3-dimethyl-

1H-indol-1-yl)ethanol

oss
O N\
g

7-ethoxy-3-ethyl-1,2-
dimethyl-1H-indol-
4-amine

NH,
@gﬁ
N
i1
o)

2-[(4-amino-2,3-
dimethyl-1H-indol-
7-yl)oxy]ethanol
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NH, NH
NH, 2
\ H»— \
N
N
N H
\ ) |
0]
10
OH
HO
N
2-[4-amino-7- O\)
2-[(4-amino-1,2,3- (2-hydroxyethoxy)-2,3-
trimethyl-1H-indol- dimethyl-1H-indol- 15 . .
7-yl)oxy]ethanol l—yl] ethanol 2,3-dimethyl-7-[2-morpholin-

4-yl)ethoxy]1H-indol-

4-amine
NH,
20
A\
i
O

\Nf Jo

7-[2-(dimethylamino)ethoxy]- 7-[2-(dimethylamino)ethoxy]- 30 e N
2,3-dimethyl-1H-indol- 1,2,3-trimethyl-1H-indol-
4-amine 4-amine 2,3-dimethyl-7-[2-(4-
methylpiperazin-1-yl)ethoxy]
1H-indol-4-amine

NH, NH,

35 NH,
N N
H N

40 H

e} e}

e}
OH
Sy N
N
45
O\)
2-{4-amino- 2,3-dimethyl-7-[2-(pyrrolidin-
7-[2-(dimethylamino)ethoxy]- 1-ylethoxy]-1H-indol- 2,3-dimethyl-7-[2-morpholin-
2,3-dimethyl-1H-indol-1-y1} 4-amine 4-yl)ethoxy]1H-indol-
ethanol 50 4-amine
NH, NH,
55
N
O o
N 60 N
/\/ N
HO

2,3-dimethyl-7-[2-piperidin-
1-yDethoxy]1H-indol- 65
4-amine

2-(4-{2-[(4-amino-2,3-dimethyl-1H-indol-7-
yloxy]ethyl}piperazin-1-yl)ethanol
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-continued -continued
NH, NH,
NH,

A

Vi

: ;
e} O
O
10
>y N
HO
7-[2-(dimethylamino- s 2'[(7‘}'51-;1;1)?0]; 1?;13;1101-
ethoxy]-3-ethyl-2-methyl yUoxy 7-[2-(piperidin-1-yl)ethoxy]-
1H-indol-4-amine 1H-indol-4-amine
NH, NI,
20
N
i i
O 25 e}

N @

30 0
3-ethyl-2-methyl-7-[2-(piperidin- 7-[2-(morpholin-4-yl)ethoxy]-
1-yDethoxy]-1H-indol-4-amine 1H-indol-4-amine
NH, 35

Tz

: ou

3-ethyl-2-methyl-7-[2-(morpholin- 7-[2-(4-methylpiperazin-1-yl)ethoxy]-
4-ylyethoxy]-1H-indol-4-amine 1H-indol-4-amine
50
NH, NH,
NH,
\ \ 55
N N
H N H
e} O
¢}
60
N Ol (\ N
HO X
HO/\/

2-[4-amino-7-(2-
hydroxyethoxy)-

2-(4-{2-[(4-amino-1H-indol-7-
1H-indol-1-yTjethanol 63 ¢

yloxy]ethyl}piperazin-1-yl)ethanol

3-ethyl-2-methyl-7-[2-(pyrrolidin-
1-ylethoxy]-1H-indol-4-amine
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-continued
NH, NH,

A\ A\

Tz
Tz

P

N
7-[2-(dimethylamino)ethoxy]-
1H-indol-4-amine 7-[2-(1H-imidazol-1-yl)ethoxy]-

1H-indol-4-amine

NH,

Tz

{J

7-[2-(1H-imidazol-1-yl)ethoxy]-
2,3-dimethyl
1H-indol-4-amine

NH,
NH,

A\ \_/

i N
B O
O <

N .

/ ethyl 4-amino-3-methyl-7-

(propan-2-yl)-1H-indole-

= 2-carboxylate

2,3-dimethyl-7-[2-(1H-pyrrol-1-
yl)ethoxy]-1H-indol-4-amine

NH,
NH,
N\ >
i
N
R OH !
4-amino-7- ~

O
(propan-2-yl)-1H-indole-
2-carboxylic acid 7-(2-methoxyethoxy)-

1H-indol-4-amine
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-continued
NH,
:t N
H
(0]
\O

27-(2-methoxyethoxy)-2,3-
dimethyl-1H-indol-4-amine

NH,
\
i; :N
H
0

7-(2-{[2-(piperidin-1-yl)ethyl]lamino}
ethoxy)-1H-indol-4-amine

NH,
@j@‘
N
H
0

2,3-dimethyl-7-(2-{[2-(pyrrolidin-1-
yl)ethyl]amino }ethoxy)-1H-indol-4-amine

NH,
N
H
O
PN

N'-{2-[(4-amino-1H-indol-7-
yloxyJethyl}-N,N-
dimethylethane-1,2-diamine

N\/\N

H

N\/\N

H
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-continued -continued
NI, OH OH
NI, NI,
AN 5
N
3 N\ N\
O N N
H H
10
HN 2-(4-amino-7-methyl- 3-(4-amino-7-methyl-
1H-indol-3-y) 1H-indol-3-y)
ethanol propan-1-ol

L 15 on OH
PN
NH, NH,
N'-{2-[(4-amino-2,3-
dimethyl-1H-indol-7-
yloxy]ethyl}-N,N- 20 AN N\
dimethylethane-1,2-diamine
N N
H H
NH,
NH, 25 2-(4-amino-2,7-dimethyl- 3-(4-amino-2,7-dimethyl-
1H-indol-3-y1) 1H-indol-3-y1)
0 \ ethanol propan-1-ol
\ NH, NH,
N
g NH, H 30
O OH
4-amino-3,7-dimethyl-1H- g g
indole-2-carboxamide 4-amino-1H-
indole-7-carboxylic

acid 35
7-methyl-1H-indol-

Aamine 7-ethyl-1H-indol-

4-amine

NH; Among these compounds, the derivatives of formula (II)

NI, 40
that are particularly preferred are the following:
N NH, NH
2
H 45
0) OH 0) 0 \ \
4-amino-2,3-dimethyl- g N
1H—1ndcrle—7j methyl 4-amino-2,3- 50 H
carboxylic acid dimethyl-1H-indole-7-
carboxylate

Tz

2,3-dimethyl- T-ethyl-2,3-
7-(propan-2yl)- dimethyl-1H-
lH—m(.iol— indol-4-amine
NI, NH, 55 4-amine
NH, NI,
) ) o )
N
i i
O NH, o NH,
4-amino-2,3-dimethyl- 4-amino- .
ld N 2,3,7-trimethyl- .
1H-indole-7- 1H-indole-7- 65 1H-indol-4-amine 3-ethyl-2,7-dimethyl-

carboxamide carboxamide 1H-indol-4-amine



41

US 9,125,834 B2

-continued

E /

7-ethyl-2,3-dimethyl-
1H-indol-4-amine

E}\

2,3-dimethyl-7-(propan-2-
y1)-1H-indol-4-amine

\
\

7-ethyl-1,2,3-trimethyl-
1H-indol-4-amine

g :

OH

2-(4-amino-7-ethyl-
2,3-dimethyl-1H-indol-
1-ylethanol

\
\

1,2,3-trimethyl-7-
(propan-2-yl)-1H-
indol-4-amine

E /

3,7-diethyl-2-methyl-
1H-indol-4-amine

E}\

3-ethyl-2-methyl-
7-(propan-2-yl)-
1H-indol-4-amine

\
\

3,7-diethyl-1,2-dimethyl-
1H-indol-4-amine

E :

OH
2-(4-amino-3,7-diethyl-

2-methyl-1H-indol-
1-ylethanol

gé \

OH

2-[4-amino-2,3-dimethyl-
7-(propan-2-yl)-1H-
indol-1-yl]ethanol
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-continued
NH, H,
N N
H
e} e}
7~ v
7-methoxy-2,3- 7-methoxy-1,2,3-
dimethyl-1H-indol- trimethyl-1H-indol-
4-amine 4-amine
NH, NH,
N N
H
O O
/ (
OH
2-(4-amino-3-ethyl-7-  7-ethoxy-2,3-
dimethyl-1H-indol-
methoxy-2-methyl- 4-ami
1H-indol-1-yl)ethanol Tamne
NH, NH,
N N
O O 2
r r OH
'7_e$OT}{_I—1I,'2€1_ 1 12-(4-amino-7-
trime 4y - Hoindol ethoxy-2,3-dimethyl-
-atune 1H-indol-1-yl)ethanol
NH, NH,
N N
H
O O
HO HO

2-[(4-amino-2,3-dimethyl-
1H-indol-7-yl)oxy]
ethanol

2-[(4-amino-1,2,3-trimethyl-
1H-indol-7-yl)oxy]
ethanol
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-continued
NH, NH,

0 o)
10
oH ~
HO N
2-[(4-amino-7-(2-
lé.ydroéyﬁ%x,y'ﬁ- 7-[2-(dimethylamino)
lmf i, _th —ml o ethoxy]-2,3-dimethyl- 15
llethano 1H-indol-4-amine
NH, NI,
\ \ 20
N N
© 0 25
oHn
~ N ~ .
i i 30
FI>(dimerylamino) 2-{4-amino-7-[2-
ethoxy]l- 1 ,2,3—tr1mlethyl— (dimethylaming)
1H-indol-4-amine ethoxy]-2,3-trimethyl-

1H-indol-1-yl}ethanol

NI, N
it
40
o)

N
45
2,3-dimethyl-
7-[2-(pyrrolidin-1-yl)
ethoxy]-1H-indol-4-amine “
NH,
N 55
H
(0]
60
N
2,3-dimethyl-
7-[2-(piperidin-1-yl) 65

ethoxy]-1H-indol-4-amine

44
-continued
NH,
WJ: N
H
(0]
)
O\)
2,3-dimethyl-

7-[2-(morpholin-4-yl)
ethoxy]-1H-indol-4-amine

NIL,
@gﬁ
N
o
o}

2,3-dimethyl-
7-[2-(4-methylpiperazin-1-yl)
ethoxy]-1H-indol-4-amine

NH,
@gﬁ
N
i1
o)

2,3-dimethyl-
7-[2-(morpholin-4-yl)
ethoxy]-1H-indol-4-amine

NH,
@g;
N
i1
o)

2-(4-{2-[(4-2,3-dimethyl-1H-indol-7-
yloxy]ethyl}piperazin-1-yl)ethanol

¢}

@

NS
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-continued
NH, NH,

A\ A\

N N
H
O O
OH
HO HO
2-[4-amino-7-(2- 2-[(4-amino-1H-
hydroxyethoxy)-1H- indol-7-yl)oxy]ethanol

indol-1-yl]ethanol

NH, NH,

N N
H H
e} e}
N N
O\)
7-[2-(piperidin-1-yl)ethoxy]- 7-[2-(morpholin-4-yl)ethoxy]-
1H-indol-4-amine 1H-indol-4-amine

NH,
\
it :N
i1
0

7-[2-(4-methylpiperazin-1-yl)ethoxy]-

1H-indol-4-amine
(\ N

NH,
i
H
O
/\/N
HO

2-(4-{2-[(4-amino-1H-indol-7-
ylhoxy]ethyl}piperazin-1-yl)ethanol

@

~
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-continued

NH,

A\

=z

7-[2-(dimethylamino)
ethoxy]-1H-indol-4-amine

{J

N

NH,

NH,

=z

7-[2-(1H-imidazol-1-y1)
ethoxy]-1H-indol-4-amine

Tz

7-[2-(1H-imidazol-1-yl)
ethoxy]-2,3-dimethyl-
1H-indol-4-amine

=z

2,3-dimethyl-7-[2-
(1H-pyrrol-1-yl)ethoxy]-
1H-indol-4-amine

NH,

Tz

o

27-(2-methoxyethoxy)-2,3-
dimethyl-1H-indol-4-amine

NH,

Tz

o

7-(2-methoxyethoxy)-
1H-indol-4-amine

OH

NH,

=z

2-(4-amino-7-methyl-
1H-indol-3-yl)ethanol
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-continued
OH
NH,
NH, NH,

N
N N H
H H

3-(4-amino-7-methyl- 7-methyl-1H- 7-ethyl-1H-

1H-indol-3-yl)propan-1-ol indol-4-amine indol-4-amine

The compounds of formulae (I), (II), (IIT) and (IV), the
compounds of formula (V), and the addition salts thereof,
solvates of thereof and solvates of the salts thereof are in
general each present in an amount of between 0.001% and
10% by weight approximately and preferably between
0.005% and 6% by weight relative to the total weight of the
dye composition.

The dye composition of the invention may optionally com-
prise one or more additional oxidation bases conventionally
used for dyeing keratin fibres, other than the compounds of
formulae (1), (II), (III) and (IV) or the addition salts thereof,
solvates thereof and solvates of the salts thereof.

By way of example, these additional oxidation bases are
chosen from para-phenylenediamines, bis(phenyl)alkylene-
diamines, para-aminophenols, bis-para-aminophenols,
ortho-aminophenols, heterocyclic bases other than the bases
of formula (I), and the addition salts thereof, solvates thereof
and solvates of the salts thereof.

Among the para-phenylenediamines, examples that may
be mentioned include para-phenylenediamine, para-toluene-
diamine, 2-chloro-para-phenylenediamine, 2,3-dimethyl-
para-phenylenediamine,  2,6-dimethyl-para-phenylenedi-
amine, 2,6-diethyl-para-phenylenediamine, 2,5-dimethyl-
N,N-dimethyl-para-
N,N-diethyl-para-phenylenediamine,
N,N-dipropyl-para-phenylenediamine, 4-amino-N,N-di-
N,N-bis(p-hydroxyethyl)-para-phe-
nylenediamine, 4-N,N-bis(f-hydroxyethyl)amino-2-methy-

para-phenylenediamine,
phenylenediamine,

ethyl-3-methylaniline,

laniline, 4-N,N-bis(p-hydroxyethyl)amino-2-chloroaniline,
2-(3-hydroxyethyl-para-phenylenediamine, 2-fluoro-para-
phenylenediamine, 2-isopropyl-para-phenylenediamine,
N-(p-hydroxypropyl)-para-phenylenediamine, 2-hydroxym-

ethyl-para-phenylenediamine, N,N-dimethyl-3-methyl-para-

phenylenediamine, N-ethyl-N-(8-hydroxyethyl)-para-phe-
nylenediamine, N-(B,y-dihydroxypropyl)-para-
phenylenediamine, N-(4'-aminophenyl)-para-

phenylenediamine, N-phenyl-para-phenylenediamine, 2-f3-
2-p-
N-g-

hydroxyethyloxy-para-phenylenediamine,
acetylaminoethyloxy-para-phenylenediamine,
methoxyethyl)-para-phenylenediamine,
4-aminophenylpyrrolidine, 2-thienyl-para-phenylenedi-
amine, 2-f-hydroxyethylamino-5-aminotoluene and 3-hy-
droxy-1-(4'-aminophenyl)pyrrolidine, and the addition salts
thereof with an acid, solvates thereof or solvates of the salts

thereof.
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Among the para-phenylenediamines mentioned above,
para-phenylenediamine, para-toluenediamine, 2-isopropyl-
para-phenylenediamine, 2-f-hydroxyethyl-para-phenylene-
diamine, 2-B-hydroxyethyloxy-para-phenylenediamine, 2,6-
2,6-diethyl-para-
2,3-dimethyl-para-phenylenediamine,

dimethyl-para-phenylenediamine,
phenylenediamine,
N,N-bis(p-hydroxyethyl)-para-phenylenediamine, 2-chloro-
para-phenylenediamine and 2-f-acetylaminoethyloxy-para-
phenylenediamine, and the addition salts thereof with an acid,
solvates thereof and solvates of the salts thereof are particu-
larly preferred.

Among the bis(phenyl)alkylenediamines, examples that
may be mentioned include N,N'-bis(f-hydroxyethyl)-N,N'-
bis(4'-aminophenyl)-1,3-diaminopropanol, N,N'-bis((3-hy-
droxyethyl)-N,N'-bis(4'-aminophenyl)ethylenediamine,
N,N'-bis(4-aminophenyl)tetramethylenediamine, ~N,N'-bis
(B-hydroxyethyl)-N,N'-bis(4-aminophenyl)tetramethylene-
diamine, N,N'-bis(4-methylaminophenyl)tetramethylenedi-
amine, N,N'-bis(ethyl)-N,N'-bis(4'-amino-3'-methylphenyl)
1,8-bis(2,5-diaminophenoxy)-3,6-
dioxaoctane, and the addition salts thereof with an acid,
solvates thereof and solvates of the salts thereof.

ethylenediamine and

Among the para-aminophenols, examples that may be
mentioned include para-aminophenol, 4-amino-3-meth-
ylphenol, 4-amino-3-fluorophenol, 4-amino-3-hydroxym-
ethylphenol,

4-amino-2-methylphenol,  4-amino-2-hy-

droxymethylphenol, 4-amino-2-methoxymethylphenol,
4-amino-2-aminomethylphenol, 4-amino-2-(-hydroxyethy-
laminomethyl)phenol and 4-amino-2-fluorophenol, 1-hy-
droxy-4-methylaminobenzene,  2,2'-methylenebis(4-ami-
nophenol), and the addition salts thereof with an acid,
solvates thereof and solvates of the salts thereof.

Among the ortho-aminophenols, examples that may be
mentioned include 2-aminophenol, 2-amino-5-methylphe-
nol, 2-amino-6-methylphenol and 5-acetamido-2-aminophe-
nol, and the addition salts thereof with an acid, solvates
thereof and solvates of the salts thereof.

Among the heterocyclic bases, examples that may be men-
tioned include pyridine derivatives, pyrimidine derivatives
and pyrazole derivatives.

Among the pyridine derivatives that may be mentioned are
the compounds described, for example, in patents GB 1 026
978 and GB 1 153 196, for instance 2,5-diaminopyridine,
2-(4-methoxyphenyl)amino-3-aminopyridine, 2,3-diamino-
6-methoxypyridine, 2-(p-methoxyethyl)amino-3-amino-6-
methoxypyridine and 3,4-diaminopyridine, and the addition
salts thereof with an acid, solvates thereof and solvates of the
salts thereof.

Among the pyrimidine derivatives that may be mentioned
are the compounds described, for example, in patents DE 2
359399, JP 88-169 571; JP 05-63124; EP 770 375 or patent
application WO 96/15765, for instance 2,4,5,6-tetraaminopy-
rimidine, 4-hydroxy-2,5,6-triaminopyrimidine, 2-hydroxy-
4,5,6-triaminopyrimidine, 2,4-dihydroxy-5,6-diaminopyri-
midine and 2,5,6-triaminopyrimidine, pyrazolopyrimidine
derivatives such as those mentioned in patent application
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FR-A-2 750 048, and among which mention may be made of
pyrazolo[1,5-a]pyrimidine-3,7-diamine, 2,5-dimethylpyra-
zolo[1,5-a]pyrimidine-3,7-diamine, pyrazolo[1,5-a]pyrimi-
dine-3,5-diamine, 2,7-dimethylpyrazolo[1,5-a]pyrimidine-
3,5-diamine, 3-aminopyrazolo[ 1,5-a]pyrimidin-7-ol,
3-aminopyrazolo[ 1,5-a]pyrimidin-5-ol, 2-(3-aminopyrazolo
[1,5-a]pyrimidin-7-ylamino)ethanol, 2-(7-aminopyrazolo[1,
S-alpyrimidin-3-ylamino)ethanol, 2-[(3-aminopyrazolo[1,5-
a]pyrimidin-7-y1)(2-hydroxyethyl)amino]ethanol, 2-[(7-
aminopyrazolo[ 1,5-a]pyrimidin-3-y1)(2-hydroxyethyl)
amino]ethanol, 5,6-dimethylpyrazolo[1,5-a]pyrimidine-3,7-
diamine, 2,6-dimethylpyrazolo[1,5-a]pyrimidine-3,7-
diamine, 2,5,-N7,N7-tetramethylpyrazolo[ 1,5-a]pyrimidine-
3,7-diamine and 3-amino-5-methyl-7-
imidazolylpropylaminopyrazolo[1,5-a]pyrimidine, and the
addition salts thereof with an acid, solvates thereof and sol-
vates of the salts thereof.

The additional oxidation base(s) are each generally present
in an amount of between 0.001% and 10% by weight and
preferably between 0.005% and 6% by weight relative to the
total weight of the dye composition.

The dye composition of the invention may optionally com-
prise one or more additional oxidation bases conventionally
used for dyeing keratin fibres, other than the compounds of
formula (1) or the addition salts thereof, solvates thereof and
solvates of the salts thereof. Among these couplers, mention
may be made especially of meta-phenylenediamines, meta-
aminophenols, meta-diphenols, naphthalene-based couplers
and heterocyclic couplers other than the compounds of for-
mula (II), the addition salts thereof, solvates thereof and
solvates of the salts thereof.

Examples of couplers that may be mentioned include
5-N-(f-hydroxyethyl)amino-2-
2,4-
5-amino-4-chloro-o-cresol,

2-methyl-5-aminophenol,
methylphenol,  6-chloro-2-methyl-5-aminophenol,
dichloro-3-aminophenol,
4-chloro-1,3-dihydroxybenzene, 2,4-diamino-1-(p-hydroxy-
ethyloxy)benzene,  2-amino-4-(f-hydroxyethylamino)-1-
methoxybenzene, 1,3-bis(2,4-diaminophenoxy)propane,
3-ureidoaniline, 3-ureido-1-dimethylaminobenzene, sesa-
mol, 1-B-hydroxyethylamino-3,4-methylenedioxybenzene,
a-naphthol, 2-methyl-1-naphthol, 1,5-dihydroxynaphtha-
lene, 2,7-naphthalenediol, 1-acetoxy-2-methylnaphthalene,
6-hydroxyindole, 4-hydroxyindole, 4-hydroxy-N-methylin-
dole, 3,5-diamino-2,6-dimethoxypyridine, 2,6-dihydroxy-3,
4-dimethylpyridine, 3-amino-2-methylamino-6-methoxypy-
1-N-(B-hydroxyethyl)amino-3,4-

2,6-bis(f-hydroxyethylamino)
toluene and 3-methyl-1-phenyl-5-pyrazolone, the addition
salts thereof with an acid, solvates thereof and solvates of the

ridine,
methylenedioxybenzene,

salts thereof.

The preferred additional couplers are chosen from 2-me-
5-N-(p-hydroxyethyl)amino-2-meth-
ylphenol and 6-chloro-2-methyl-5-aminophenol.

thyl-5-aminophenol,

The additional coupler(s) are each generally present in an
amount of between 0.001% and 10% by weight approxi-
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mately and preferably between 0.005% and 6% by weight
relative to the total weight of the dye composition.

In general, the addition salts of the additional oxidation
bases and additional couplers that may be used in the context
of'the invention are especially chosen from addition salts with
an acid, such as hydrochlorides, hydrobromides, sulfates,
citrates, succinates, tartrates, lactates, tosylates, benzene-
sulfonates, phosphates and acetates, and the addition salts
with a base such as sodium hydroxide, potassium hydroxide,
ammonia, amines or alkanolamines.

The dye composition in accordance with the invention may
also contain one or more direct dyes that may be chosen
especially from nitrobenzene dyes, azo direct dyes and
methine direct dyes. These direct dyes may be of nonionic,
anionic or cationic nature. They may be synthetic or of natural
origin.

The medium that is suitable for dyeing, also known as the
dye support, generally comprises water or a mixture of water
and of one or more organic solvents, for instance C,-C, lower
alkanols such as ethanol and isopropanol, polyols, for
instance propylene glycol, dipropylene glycol or glycerol,
and polyol ethers, for instance dipropylene glycol monom-
ethyl ether.

The solvent(s) are generally present in proportions that
may be between 1% and 40% by weight approximately and
even more preferentially between 3% and 30% by weight
approximately relative to the total weight of the dye compo-
sition.

The dye composition in accordance with the invention may
also contain various adjuvants conventionally used in hair dye
compositions, such as anionic, cationic, nonionic, amphot-
eric or zwitterionic surfactants or mixtures thereof, anionic,
cationic, nonionic, amphoteric or zwitterionic polymers or
mixtures thereof, mineral or organic thickeners, and in par-
ticular anionic, cationic, nonionic and amphoteric polymeric
associative thickeners, antioxidants, penetrating agents,
sequestering agents, fragrances, buffers, dispersants, condi-
tioning agents, for instance volatile or non-volatile, modified
orunmodified silicones, film-forming agents, ceramides, pre-
serving agents and opacifiers.

The above adjuvants are generally present in an amount,
for each of them, of between 0.01% and 20% by weight
relative to the weight of the composition.

Needless to say, a person skilled in the art will take care to
select this or these optional additional compound(s) such that
the advantageous properties intrinsically associated with the
oxidation dye composition in accordance with the invention
are not, or are not substantially, adversely affected by the
envisaged addition(s).

The pH of the dye composition in accordance with the
invention is generally between 3 and 12 approximately and
preferably between 5 and 11 approximately. It may be
adjusted to the desired value by means of acidifying or bas-
ifying agents usually used in the dyeing of keratin fibres, or
alternatively using standard buffer systems.
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Among the acidifying agents that may be mentioned, for
example, are mineral or organic acids, for instance hydro-
chloric acid, (ortho)phosphoric acid or sulfuric acid, carboxy-
lic acids, for instance acetic acid, tartaric acid, citric acid and
lactic acid, and sulfonic acids.

Among the basifying agents, examples that may be men-
tioned include aqueous ammonia, alkali metal carbonates,
sodium metasilicate, sodium silicate, alkanolamines such as
monoethanolamine, diethanolamine, triethanolamine and
derivatives thereof, for example monoethanolamine, ami-
nomethylpropanol, triethanolamine, sodium hydroxide,
potassium hydroxide, sodium pyrrolidinecarboxylate, and
the compounds of formula (IIT) below:

(1)

Ra Ry
\ /
N—W—N
/ \
R Ry

in which W is a propylene residue optionally substituted with
ahydroxyl group oraC,-C, alkylradical; R , R,, R _,and R ,,
which may be identical or different, represent a hydrogen
atom or a C,-C, alkyl or C,-C, hydroxyalkyl radical.

The composition according to the invention may comprise
one or more oxidizing agents.

The oxidizing agents are those conventionally used for the
oxidation dyeing of keratin fibres, for example hydrogen
peroxide, urea peroxide, alkali metal bromates, persalts such
as perborates and persulfates, peracids and oxidase enzymes,
among which mention may be made of peroxidases, two-
electron oxidoreductases such as uricases, and four-electron
oxygenases, for instance laccases. Hydrogen peroxide is par-
ticularly preferred.

The composition with or without oxidizing agent accord-
ing to the invention may be in various forms, such as in the
form of liquids, creams or gels, or in any other form that is
suitable for dyeing keratin fibres, and especially human hair.

It may result from the mixing at the time of use of several
compositions.

In one particular variant, it results from the mixing of two
compositions, one comprising at least one oxidation base
chosen from the compounds of formula (I), addition salts
thereof, solvates thereof and solvates of the salts thereof, and
at least one coupler chosen from the compounds of formula
(II), and also the addition salts thereof, solvates thereof and
solvates of the salts thereof, and another composition com-
prising at least one oxidizing agent as described previously.

The composition of the invention is thus applied to the hair
for the dyeing of keratin fibres, either in unmodified form or
in the presence of at least one oxidizing agent for the dyeing
of keratin fibres.

The process of the present invention is a process in which
the composition free of oxidizing agent according to the
present invention as defined previously is applied to the fibres
in the presence of an oxidizing agent for a time that is suffi-
cient to develop the desired coloration. The colour may be
revealed at acidic, neutral or alkaline pH, and the oxidizing
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agent may be added to the composition of the invention right
at the time of use, or it may be used starting with an oxidizing
composition containing it, which is applied simultaneously
with or sequentially to the composition of the invention.

According to one particular embodiment, the composition
free of oxidizing agent according to the present invention is
mixed, preferably at the time of use, with a composition
containing, in a suitable dyeing medium, at least one oxidiz-
ing agent. The mixture obtained is then applied to the keratin
fibres. After a contact time of 3 to 50 minutes approximately
and preferably 5 to 30 minutes approximately, the keratin
fibres are rinsed, optionally washed with shampoo, rinsed
again and then dried.

The oxidizing agents are those described previously.

The oxidizing composition may also contain various adju-
vants conventionally used in compositions for dyeing the hair
and as defined above.

The pH of the oxidizing composition containing the oxi-
dizing agent is such that, after mixing with the dye composi-
tion, the pH of the resulting composition applied to the keratin
fibres preferably ranges between 3 and 12 approximately and
even more preferentially between Sand 11. It may be adjusted
to the desired value by means of acidifying or basifying
agents usually used in the dyeing of keratin fibres and as
defined previously.

A subject of the invention is also a multi-compartment
dyeing device or “kit” in which a first compartment contains
the dye composition free of oxidizing agent of the present
invention defined above, comprising at least one oxidation
base chosen from the compounds of formula (I), the addition
salts thereof, solvates thereof and solvates of the salts thereof,
and at least one coupler chosen from the compounds of for-
mula (II), and also the addition salts thereof, solvates thereof
and solvates of the salts thereof, and a second compartment
containing at least one oxidizing agent.

A second device is formed from a first compartment con-
taining a composition comprising at least one oxidation base
chosen from the compounds of formula (I), the addition salts
thereof, solvates thereof and solvates of the salts thereof, and
a second compartment containing a composition comprising
at least one coupler chosen from the compounds of formula
(II) as defined previously, and also the addition salts thereof,
solvates thereof and solvates of the salts thereof.

A third device may optionally comprise the two compart-
ments of the second device plus a third compartment contain-
ing a composition comprising at least one oxidizing agent.

These devices may be equipped with a means for dispens-
ing the desired mixture on the hair, such as the devices
described in patent FR-2 586 913 in the name of the Appli-
cant.

The compounds of formulae (II) and (III) are synthesized
according to a procedure such as those described in docu-
ments EP 1 792 903 and EP 1 792 606.

The compounds of formula (IV) are synthesized according
to a procedure such as those described in document EP 0 550
656.

According to a second particular embodiment, the synthe-
sis of the compounds of formula (V) is performed according
to the following scheme:
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X denotes a halogen atom such as a fluorine, chlorine, bro-
60  mine or iodine atom.

Pg is a protecting group for the amine function chosen from

those mentioned in the publication Protective Groups in

According to another particular embodiment, the synthesis
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Organic Synthesis, T. W. Greene, P. G. M. Wutz, John of the compounds of formula (V) is performed according to

Wiley & Sons, 2nd Ed, 1991;

the following

scheme:
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The compounds (2) are obtained from the protected amines
(1) via a cyclization reaction of Bischler type performed in a
dipolar solvent such as DMF, NMP, acetonitrile or THF, or in
an alcohol such as ethanol, for example, optionally in the
presence of an organic or mineral base such as triethylamine,
ethyldiisopropylamine, sodium hydroxide or potassium
hydroxide, with 0.5 to 1 or more equivalents of carbonyl
halide R,—CO—CHX—R, for 1 to 24 hours at a temperature
ranging from 20° C. to the reflux temperature of the solvent.
The cyclization reactions of (3) to lead to (4), or of (5) to lead
to (6), orof (7) to lead to (8), or of (9) to lead to (10), orof (11)
to lead to (I), are performed in the same manner.

The alkylation of compounds (4) is performed with at least
one equivalent of alkyl halide R,—X ina solvent such as THF
or acetonitrile or dioxane or ethyl acetate, in the presence of
an organic or mineral base such as triethylamine, ethyldiiso-
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propylamine, sodium hydroxide or potassium hydroxide, for
15 minutes to 24 hours at a temperature ranging from 15° C.
to the reflux temperature of the solvent and leads to com-
pounds (6). The alkylation of compounds (2) to give com-
pounds (8), or of (9) to give (11), or of (10) to give (I), is
performed according to an identical protocol.

The reduction of the nitro group of the compounds (4) and
(6) is performed under standard conditions, for example by
performing a hydrogenation reaction under heterogeneous
catalysis in the presence of a catalyst such as Pd/C, Pd(I1)/C
or Ni/Ra, or alternatively by performing a reduction reaction
with a metal, for example with zinc, iron or tin (see Advanced
Organic Chemistry, 3rd Edition, J. March, 1985, Wiley Inter-
science and Reduction in Organic Chemistry, M. Hudlicky,
1983, Ellis Horwood Series Chemical Science).

The cleavage of the protecting group Pg may be performed
in acidic or basic medium in a very conventional manner,
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depending on their nature (see Protective Groups for Organic
Synthesis, T. W. Greene, P. G. M. Wutz, John Wiley & Sons,
2" Ed, 1991).
When compounds (9) are not commercially available, they
may be obtained, for example, from the diamines (12) or (13).
The examples that follow serve to illustrate the invention
without, however, being limiting in nature.

EXAMPLES
Examples of Synthesis
Example 1

Synthesis of 2,3,7-trimethyl-1H-indol-4-amine
hydrochloride

NH,

Tz

CIH

Step 1: Synthesis of
N-(2,3,7-trimethyl-1H-indol-4-yl)acetamide

e}

I
4 )\fo DMF
Br reflux
NH,
e}

A

=z

5 g (30 mmol) of N-(3-amino-4-methylphenyl)acetamide are
placed in 12 ml of dimethylformamide in a 25 ml three-
necked flask equipped with a condenser, a thermometer and a
magnetic stirrer, and 3.24 ml (30 mmol) of 3-bromo-2-bu-
tanone are added dropwise. The mixture is then maintained at
100° C. for 8 hours until the starting material has totally
disappeared.

The reaction medium is cooled and then poured into a
mixture of ice and water.

The gummy precipitate formed is taken up in dichlo-
romethane.

The organic phase is then washed with water, after which it
is dried over sodium sulfate, and the solvents are then
removed on a rotary evaporator under vacuum.
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The crude product thus obtained is purified by flash chro-
matography on a column of silica (eluent:dichloromethane)
to give, after removal of the solvent, 1.4 g of a beige-coloured
powder corresponding the expected product
(vield=21.2%).

The NMR analyses (*H 400 MHz and '*C 100.61 MHz
DMSO-dy) are in accordance with the expected structure.

The analysis by mass spectrometry confirms the structure
of'the expected compound C, ;H, ;N,O. The quasi-molecular
ions [M+H]+, [M+Na]+, [M-H]- of the expected molecule
are mainly detected.

to

Step 2: Synthesis of
2,37-trimethyl-1H-indol-4-amine hydrochloride

e}

A

isopropanol/HCI
—_—

reflux

HCl  NH;

Tz

1.4 g (30 mmol) of N-(2,3,7-trimethyl-1H-indol-4-yl)aceta-
mide are placed in 8 ml of a 50% solution of HCl in isopro-
panol in a 25 ml three-necked flask equipped with a con-
denser, a thermometer and a magnetic stirrer. The medium is
refluxed for 48 hours.

The solvent is then removed under vacuum on a rotary
evaporator to give 1.15 g of a grey powder corresponding to
the expected compound (yield=64%).

The analysis by mass spectrometry confirms the expected
structure C,,H,,N,. The quasi-molecular ions [M+H]+,
[M+Nal+, [M-H]- of the expected molecule are mainly
detected.

Example 2

Synthesis of 2,3-dimethyl-7-(propan-2-yl)-1H-indol-
4-amine hydrochloride

NH,

=z

CIH
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Step 1: Synthesis of N-[2,3-dimethyl-7-(propan-2-
y1)-1H-indol-4-yl]acetamide

A

(o) DMF
reflux

NH,

A

=z

6.7 g (34.8 mmol) of N-[3-amino-4-(1-methylethyl)phenyl]
acetamide are placed in 20 ml of dimethylformamide in a 25
ml three-necked flask equipped with a condenser, a thermom-
eter and a magnetic stirrer, and 1.4 ml (13 mmol) of 3-bromo-
2-butanone are then added dropwise.

The medium is then maintained at 100° C. for 48 hours, and
is then cooled and poured into a mixture of ice and water, with
stirring.

The precipitate formed is filtered off and washed thor-
oughly with water, and then dried under vacuum in the pres-
ence of a desiccant.

The crude product thus obtained is purified by flash chro-
matography on a column of silica (eluent: 95/5 dichlo-
romethane/methanol) to give, after removal of the solvent,
2.87 g of a brown powder corresponding to the expected
product (yield=51%).

The NMR analyses (*H 400 MHz and '*C 100.61 MHz
DMSO-dy) are in accordance with the expected structure.

The analysis by mass spectrometry confirms the structure
of'the expected compound C, sH,,N,O. The quasi-molecular
ions [M+H]+, [M+Na]+, [M-H]- of the expected molecule
are mainly detected.

Step 2: Synthesis of 2,3-dimethyl-7-(propan-2-yl)-
1H-indol-4-amine hydrochloride

A

isopropanol/HCI 37%
_—

reflux

Tz
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-continued
NH,,HCI

=z

This compound is obtained according to a protocol identi-
cal to that described for Example 1, replacing the 6N HCl
isopropanol solution with 6 ml of'a 37.5% hydrochloric acid
solution. For this example, the reaction of 2.87 g of N-[2,3-
dimethyl-7-(propan-2-y1)-1H-indol-4-yl]acetamide leads to
2.8 g of a powder corresponding to the expected product
(yield=89%).

The NMR analyses (*H 400 MHz and **C 100.61 MHz
DMSO-dy) are in accordance with the expected structure.

The analysis by mass spectrometry confirms the structure
of the expected compound C,;H,;N,. The quasi-molecular
ions [M+H]+, [M+Na]+, [M-H]- of the expected molecule
are mainly detected.

Examples of Dyeing 1

Composition C1 below was prepared:

1C1
2-(4,5-Diamino-1H-pyrazol-1-yl)ethanol sulfate 0.005 mol
7-Methyl-1H-indol-4-amine 0.005 mol
Oleyl alcohol polyglycerolated with 2 mol of glycerol 4 g AM
Oleyl alcohol polyglycerolated with 4 mol of glycerol 6 g AM
(78% AM)
Oleic acid 3g
Oleylamine 2 OE sold under the name 7 g AM
Ethomeen 012 by the company Akzo
Diethylaminopropyl laurylaminosuccinate, sodium salt, 3 gAM
at 55% AM
Oleyl alcohol 5g
(50% linear 70/30 C13/C15) alkyl ether carboxylic 10 g AM
acid monoethanolamide (2 OF)
Propylene glycol 95 g
Ethyl alcohol 5g
Hexylene glycol 93 g
Sodium metabisulfite as an aqueous solution 0455 g AM
containing 35% AM
Ammonium acetate 08 g
Antioxidant, sequestrant qs
Fragrance, preservative gs
Aqueous ammonia containing 20% NH; 102 g
Demineralized water qs 100 g

AM: Active Material

Mode of Application

The composition was diluted extemporaneously with 1
times its own weight of 20-volumes aqueous hydrogen per-
oxide solution.

The mixture was then applied to locks of grey hair contain-
ing 90% white hairs, at a rate of 10 g of mixture per 1 g of hair.
After a leave-on time of 30 minutes at room temperature (25°
C.), the hair was then rinsed, washed with a standard shampoo
and dried.

Results
The hair coloration was evaluated visually.

Composition Tone depth Tint

1C1 Chestnut brown Violet

The coloration obtained is particularly chromatic.
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Composition 1C2 below was prepared:

1C2
2-(4,5-Diamino-1H-pyrazol-1-yl)ethanol sulfate 0.005 mol
2,3,7-Trimethyl-1H-indol-4-amine hydrochloride 0.005 mol
Oleyl alcohol polyglycerolated with 2 mol of glycerol 4 g AM
Oleyl alcohol polyglycerolated with 4 mol of glycerol 6 gAM
(78% AM)
Oleic acid 3g
Oleylamine 2 OF sold under the name 7 g AM
Ethomeen 012 by the company Akzo
Diethylaminopropy! laurylaminosuccinate, sodium salt, 3 gAM
at 55% AM
Oleyl alcohol 5g
(50% linear 70/30 C13/C15) alky! ether carboxylic acid 10 g AM
monoethanolamide (2 OE)
Propylene glycol 95 g
Ethyl alcohol 5g
Hexylene glycol 93 g
Sodium metabisulfite as an aqueous solution containing 0455 g AM
35% AM
Ammonium acetate 08 g
Antioxidant, sequestrant qs
Fragrance, preservative qs
Aqueous ammonia containing 20% NH; 102 g
Demineralized water gqs 100 g
AM: Active Material

Mode of Application

The composition was diluted extemporaneously with 1
times its own weight of 20-volumes aqueous hydrogen per-
oxide solution.

The mixture was then applied to locks of grey hair contain-
ing 90% white hairs, at a rate of 10 g of mixture per 1 g of hair.
After a leave-on time of 30 minutes at room temperature (25°
C.), the hair was then rinsed, washed with a standard shampoo
and dried.

Results
The hair coloration was evaluated visually.

Composition Tone depth Tint

1C2 Chestnut brown Violet

The coloration obtained is particularly chromatic.
Examples of Dyeing 2

Compositions 2C1 and 2C'l below were prepared.

2C1 2C'1
4-(3-Aminopyrazolo[1,5-a]pyridin-2- 0.005 mol 0.005 mol
yl)-1,2-dimethylpiperazin-1-ium
chloride hydrochloride
7-Methyl-1H-indol-4-amine 0.005 mol —
2,3,7-trimethyl-1H-indol-4-amine — 0.005 mol
Oleyl alcohol polyglycerolated with 4 g AM 4 g AM
2 mol of glycerol
Oleyl alcohol polyglycerolated with 6 g AM 6 gAM
4 mol of glycerol (78% AM)
Oleic acid 3g 3g
Oleylamine 2 OF sold under the name 7 g AM 7 g AM
Ethomeen 012 by the company Akzo
Diethylaminopropy! laurylamino- 3 gAM 3 gAM

succinate, sodium salt, at 55% AM

Oleyl alcohol 5g 5g
(50% linear 70/30 C13/C15) alkyl ether 10 g AM 10 g AM
carboxylic acid monoethanolamide

(2 OE)

Propylene glycol 95 g 95 g
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-continued
2C1 2C'1
Ethyl alcohol 5g 5g
Hexylene glycol 93 g 93 g
Sodium metabisulfite as an aqueous 0.455 g AM 0455 g AM
solution containing 35% AM
Ammonium acetate 08 g 08 g
Antioxidant, sequestrant qs qs
Fragrance, preservative gs gs
Aqueous ammonia containing 20% NH; 102 g 102 g
Demineralized water gqs 100 g qs 100 g

AM: Active Material

Mode of Application

Each of the compositions 2C1 and 2C'1 was diluted extem-
poraneously with 1 times its own weight of 20-volumes aque-
ous hydrogen peroxide solution.

Each of the mixtures was applied to locks of grey hair
containing 90% white hairs, at a rate of 10 g of mixture per 1
g of hair. After a leave-on time of 30 minutes at room tem-
perature (25° C.), the hair was then rinsed, washed with a
standard shampoo and dried.

Results
The hair coloration was evaluated visually.

Composition Tone depth Tint

2C1 Blond Blue

2C'1 Blond Blue

Composition 2C2 and 2C'2 below were prepared.
2C2 2C2

1-{2-[(3-Aminopyrazolo[1,5-a]pyridin- 0.008 mol 0.008 mol
2-yl)amino]ethyl}-3-methyl-1H-
imidazol-3-ium chloride hydrochloride
7-Methyl-1H-indol-4-amine 0.008 mol —
2,3,7-Trimethyl-1H-indol-4-amine — 0.008 mol
Oleyl alcohol polyglycerolated with 4 g AM 4 g AM
2 mol of glycerol
Oleyl alcohol polyglycerolated with 6 g AM 6 g AM
4 mol of glycerol (78% AM)
Oleic acid 3g 3g
Oleylamine 2 OE sold under the name 7 g AM 7 g AM
Ethomeen 012 by the company Akzo
Diethylaminopropyl laurylamino- 3 gAM 3 gAM
succinate, sodium salt, at 55% AM
Oleyl alcohol 5g 5g
(50% linear 70/30 C13/C15) alkyl ether 10 g AM 10 g AM
carboxylic acid monoethanolamide
(2 OE)
Propylene glycol 95 g 95 g
Ethyl alcohol 5g 5g
Hexylene glycol 93 g 93 g
Sodium metabisulfite as an aqueous 0.455 g AM 0455 g AM
solution containing 35% AM
Ammonium acetate 08 g 08 g
Antioxidant, sequestrant qs qs
Fragrance, preservative gs gs
Aqueous ammonia containing 20% NH; 102 g 102 g
Demineralized water gqs 100 g qs 100 g

AM: Active Material

Mode of Application

Each of the compositions 2C2 and 2C'2 was diluted extem-
poraneously with 1 times its own weight of 20-volumes aque-
ous hydrogen peroxide solution.

Each of the mixtures was applied to locks of grey hair
containing 90% white hairs, at a rate of 10 g of mixture per 1
g of hair. After a leave-on time of 30 minutes at room tem-
perature (25° C.), the hair was then rinsed, washed with a
standard shampoo and dried.
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Results
The hair coloration was evaluated visually.

Composition Tone depth Tint
2C2 Chestnut brown Deep blue
2C2 Chestnut brown Deep blue

Compositions 2C3 and 2C'3 below were prepared.

C3 C3
2-[(3-Aminopyrazolo[1,5-a]pyridin- 0.01 mol 0.01 mol
2-ylyoxy]ethanol hydrochloride
7-Methyl-1H-indol-4-amine 0.01 mol —
2,3,7-Trimethyl-1H-indol-4-amine — 0.01 mol
Oleyl alcohol polyglycerolated with 4 g AM 4 g AM
2 mol of glycerol
Oleyl alcohol polyglycerolated with 6 g AM 6 gAM
4 mol of glycerol (78% AM)

Oleic acid 3g 3g
Oleylamine 2 OF sold under the name 7 g AM 7 g AM
Ethomeen 012 by the company Akzo

Diethylaminopropy! laurylamino- 3 gAM 3 gAM
succinate, sodium salt, at 55% AM

Oleyl alcohol 5g 5g
(50% linear 70/30 C13/C15) alkyl ether 10 g AM 10 g AM
carboxylic acid monoethanolamide

(2 OE)

Propylene glycol 95 g 95 g
Ethyl alcohol 5g 5g
Hexylene glycol 93 g 93 g
Sodium metabisulfite as an aqueous 0.455 g AM 0455 g AM
solution containing 35% AM

Ammonium acetate 08 g 08 g
Antioxidant, sequestrant qs qs
Fragrance, preservative gs gs
Aqueous ammonia containing 20% NH; 102 g 102 g
Demineralized water gs 100 g gqs 100 g

AM: Active Material

Mode of Application

Each of the compositions 2C3 and 2C'3 was diluted extem-
poraneously with 1 times its own weight of 20-volumes aque-
ous hydrogen peroxide solution.

Each of the mixtures was applied to locks of grey hair
containing 90% white hairs, at a rate of 10 g of mixture per 1
g of hair. After a leave-on time of 30 minutes at room tem-
perature (25° C.), the hair was then rinsed, washed with a
standard shampoo and dried.

Results
The hair coloration was evaluated visually.

Composition Tone depth Tint
2C3 Dark chestnut-brown Natural
2C'3 Dark chestnut-brown Natural
Examples of Dyeing 3
Composition 3C1 below was prepared:
3C1
2,3-Diamino-6,7-dihydro-1H,5H-pyrazolo[1,2-a]pyrazol- 0.005 mol
1-one dimethanesulfonate
7-Methyl-1H-indol-4-amine 0.005 mol

Oleyl alcohol polyglycerolated with 2 mol of glycerol 4 g AM
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-continued
3C1
Oleyl alcohol polyglycerolated with 4 mol of glycerol 6 g AM
(78% AM)
Oleic acid 3g
Oleylamine 2 OE sold under the name 7 g AM
Ethomeen 012 by the company Akzo
Diethylaminopropyl laurylaminosuccinate, sodium salt, 3 gAM
at 55% AM
Oleyl alcohol 5g
(50% linear 70/30 C13/C15) alkyl ether carboxylic acid 10 g AM
monoethanolamide (2 OE)
Propylene glycol 95 g
Ethyl alcohol 5g
Hexylene glycol 93 g
Sodium metabisulfite as an aqueous solution containing 0455 g AM
35% AM
Ammonium acetate 08 g
Antioxidant, sequestrant qs
Fragrance, preservative gs
Aqueous ammonia containing 20% NH; 102 g
Demineralized water qs 100 g

AM: Active Material

Mode of Application

The composition was diluted extemporaneously with 1
times its own weight of 20-volumes aqueous hydrogen per-
oxide solution.

The mixture was then applied to locks of grey hair contain-
ing 90% white hairs, at a rate of 10 g of mixture per 1 g of hair.
After a leave-on time of 30 minutes at room temperature (25°
C.), the hair was then rinsed, washed with a standard shampoo
and dried.

Results

The hair coloration was evaluated visually.

Composition Tone depth Tint

3C1 Blond Golden

Composition C2 below was prepared:

3C2
2,3-Diamino-6,7-dihydro-1H,5H-pyrazolo[1,2-a]pyrazol- 0.005 mol
1-one dimethanesulfonate
2,3,7-Trimethyl-1H-indol-4-amine hydrochloride 0.005 mol
Oleyl alcohol polyglycerolated with 2 mol of glycerol 4 g AM
Oleyl alcohol polyglycerolated with 4 mol of glycerol 6 g AM
(78% AM)
Oleic acid 3g
Oleylamine 2 OE sold under the name 7 g AM
Ethomeen 012 by the company Akzo
Diethylaminopropyl laurylaminosuccinate, sodium salt, 3 gAM
at 55% AM
Oleyl alcohol 5g
(50% linear 70/30 C13/C15) alkyl ether carboxylic acid 10 g AM
monoethanolamide (2 OE)
Propylene glycol 95 g
Ethyl alcohol 5g
Hexylene glycol 93 g
Sodium metabisulfite as an aqueous solution containing 0455 g AM
35% AM
Ammonium acetate 08 g
Antioxidant, sequestrant qs
Fragrance, preservative gs
Aqueous ammonia containing 20% NH; 102 g
Demineralized water qs 100 g

AM: Active Material
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Mode of Application

The composition was diluted extemporaneously with 1
times its own weight of 20-volumes aqueous hydrogen per-
oxide solution.

The mixture was then applied to locks of grey hair contain-
ing 90% white hairs, at a rate of 10 g of mixture per 1 g of hair.
After a leave-on time of 30 minutes at room temperature (25°
C.), the hair was then rinsed, washed with a standard shampoo
and dried.

Results
The hair coloration was evaluated visually.

Composition Tone depth Tint

3C2 Blond Golden

The invention claimed is:
1. A composition for dyeing keratin fibers, comprising, in
a cosmetically acceptable dyeing medium:
a) at least one oxidation base chosen from
4,5-diaminopyrazole derivatives of formula (I), and
addition salts, solvates, and solvates of the salts
thereof:

@

wherein:

Ry, R, R;, Ry, RS and Ry, which may be identical or
different, are chosen from hydrogen atoms and C,-Cg
alkyl radicals which are optionally substituted with at
least one substituent chosen from OR, NHR, NRR', SR,
SOR, SO,R, COR, COOH, CONH,, CONHR,
CONRR', PO(OH),, SH, SO,X, non-cationic hetero-
cycles, Cl, Br, and I, wherein X is chosen from hydrogen
atoms, Na, K, and NH,, and R and R', which may be
identical or different, are chosen from C,-C, alkyl radi-
cals, C,-C, alkenyl radicals; C,-C, hydroxyalkyl radi-
cals; C,-C, aminoalky] radicals; phenyl radicals; phenyl
radicals substituted with at least one of halogen atoms,
and C,-C, alkyl radicals, C,-C, alkoxy radicals, nitro
radicals, trifluoromethyl radicals, amino radicals, C,-C,
alkylamino radicals; benzyl radicals; benzyl radicals
substituted with at least one of halogen atoms and C,-C,,
alkyl radicals, C,-C, alkoxy radicals, methylenedioxy
radicals, amino radicals; radicals having the formula:

— (CHy)p—X—(CH),—Z

Y

wherein m and n are integers, which may be identical or
different, ranging from 0to 3, X is chosen from oxygen atoms
and NH groups, Y is chosen from hydrogen atoms and C,-C,
alkyl radicals, and Z is a methyl radical when n is equal to O,
or Z is chosen from C,-C, alkyl radicals, OR groups, and
NR"R" groups when n is greater than or equal to 1, wherein
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R" and R™, which may be identical or different, are chosen
from hydrogen atoms and C,-C, alkyl radicals;
or R forms, with the nitrogen atom ofthe group NR; R, in
position 5, a heterocycle that is at least 4-membered;
wherein at least one of the radicals R, R,, R; and R, is
a hydrogen atom;
aminopyrazolopyridine oxidation bases of formula (II),
and addition salts, solvates, and solvates of the salts
thereof:

an

wherein:

R;, R,, R;, R, and Ry, which may be identical or different,
are chosen from hydrogen atoms; halogen atoms; radi-
cals —NHSO,H; hydroxyl radicals; radicals (C,-C,)
alkyl; radicals (C,-C,)alkoxy; radicals (C,-C,)alky-
Ithio; mono(C, -C,)alkylamino radicals; radicals di(C, -
C,)alkylamino wherein the two alkyl groups may form,
together with the nitrogen atom to which they are
attached, a ring that is optionally interrupted with at least
one atom chosen from nitrogen, oxygen and sulfur
atoms; heterocycles; nitro radicals; phenyl radicals; car-
bonyl radicals; (C,-C,)alkoxycarbonyl radicals; car-
boxamido radicals; cyano radicals; amino radicals; sul-
fonyl radicals; radicals —CO,H, radicals —SO;H;
radicals —PO,H,; radicals —PO,H,; and groups:

R

\Q)I\Y

wherein R™ is chosen from oxygen and nitrogen atoms,
Q is chosen from oxygen atoms, NH groups, and
NH(C,-C,)alkyl groups, andY is chosen from hydroxyl,
amino, C,-C, alkyl, (C,-C,)alkoxy, (C,-C,)alkylamino
and di(C,-C,)alkylamino radicals;

aminopyrazolopyridine oxidation bases of formula (IIT)

(I

NH,

wherein:
7, and Z,, which may be identical or different, are chosen
from:
covalent single bonds;
divalent radicals chosen from radicals —O(CH,),—,
wherein p is an integer ranging from 0 to 6; radicals
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—NR'o(CH,), (CsH,4)—, wherein q is an integer
ranging from 0 to 6, tis chosen from O and 1, and R'g
is chosen from hydrogen atoms and C,-C alkyl radi-
cals optionally substituted with at least one hydroxyl
group;

Z, may also be a divalent radical chosen from —S—,
—SO— and —SO,— when R'; is a methyl radical;

R'; and R',, which may be identical or different, are chosen
from:

hydrogen atoms;

C,-C,, alkyl radicals, which are optionally substituted
and optionally interrupted with at least one group
chosen from heteroatoms, O, N, Si, S, SO, and SO,;

halogen atoms;

SO;H radicals;

5- to 8-membered rings which are optionally substi-
tuted, optionally saturated, optionally aromatic, and
optionally comprising at least one of heteroatoms and
groups chosen from N, O, S, SO,, and —CO—, the
ring optionally being cationic and and optionally sub-
stituted with a cationic radical,;

groups —N*R; R, R,,, wherein R;,, R, and R, are
independently chosen from linear and branched
C,-C; alkyls optionally substituted with and least one
hydroxyl group;

wherein when Z, or, respectively, Z, is a covalent bond,
thenR', or, respectively, R', may also be chosen from the
radicals:

optionally substituted C,-C alkylcarbonyls;

—0—CO—R, —CO—0—R, NR—CO—R' and
—CO—NRR!, wherein R and R' independently are
chosen from hydrogen atoms and optionally substi-
tuted C,-C, alkyl radicals;

R';, R', and R'5, which may be identical or different, are
chosen from:

hydrogen atoms;

hydroxyl radicals;

C,-C; alkoxy radicals;

C,-C; alkylthio radicals;

amino radicals;

monoalkylamino radicals;

C,-C; dialkylamino radicals wherein the alkyl radicals
may form, with the nitrogen atom to which they are
attached, an optionally saturated, optionally aromatic
5- to 8-membered heterocycle, which may comprise
at least one heteroatom and group chosen from N, O,
S, SO, and CO, the heterocycle being optionally cat-
ionic, and optionally substituted with a cationic radi-
cal;

optionally substituted C,-C alkylcarbonyl radicals;

radicals —O—CO—R, —CO—O—R, NR—CO—R/,
and —CO—NRR', wherein R and R' independently
are chosen from hydrogen atoms and optionally sub-
stituted C, -C alkyl radicals;

halogen radicals;

SO;H radicals;

optionally substituted C,-C, alkyl radicals;

saturated, unsaturated and aromatic, optionally substi-
tuted carbon-based rings;

R';,R', and R'5, may form in pairs a partially saturated or
unsaturated ring;

X is chosen from ions and groups of ions that provide the

electronegativity of the derivative of formula (II);

with the proviso that at least one of the groups R', andR',
is a cationic radical,;
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oxidation bases chosen from the diamino-N,N-dihy-
dropyrazolone derivatives of formula (IV), and
addition salts, solvates, and solvates of the salts
thereof:

avy
o) NH,

N NR3Ry4

R

wherein:
R,,R,, R; and R, which may be identical or different, are
chosen from:
linear and branched C, -C, alkyl radicals optionally sub-

stituted with at least one radical chosen from radicals
OR,, radicals NR(R,, carboxyl radicals, sulfonic
radicals, carboxamido radicals CONR,R,, sulfona-
mido radicals SO,NR¢R, heteroaryls, aryls option-
ally substituted with at least one group chosen from
(C,-Cyalkyl, hydroxyl, C,-C, alkoxy, amino and (di)
alkyl(C,-C,)amino groups;

aryl radicals optionally substituted with at least one

group chosen from (C,-C,)alkyl, hydroxyl, C,-C,
alkoxy, amino and (di)alkyl(C,-C,)amino groups;

5- and 6-membered heteroaryl radical, optionally sub-

stituted with at least one radical chosen from (C,-C,)

alkyl and (C,-C,)alkoxy radicals;

R, and R, may also independently be chosen from
hydrogen atoms;

wherein R, R; and R, which may be identical or different,
are chosen from:
hydrogen atoms;
linear and branched C, -C, alkyl radicals optionally sub-

stituted with at least one radical chosen from

hydroxyl, C,-C, alkoxy, carboxamido CONRgR,,

sulfonyl SO,R,, aryl optionally substituted with a

(C,-Cyalkyl, hydroxyl, C,-C, alkoxy, amino and (di)

alkyl(C,-C,)amino; aryl optionally substituted with a

(C,-C,alkyl, hydroxyl, C,-C, alkoxy, amino and (di)

alkyl(C,-C,)amino radicals;

R¢ and R, which may be identical or different, may
also be chosen from carboxamido radicals
CONRgR, and sulfonyl radicals SO,R;

Ry and Ry, which may be identical or different, are
chosen from hydrogen atoms; linear and branched
C,-C, alkyl radicals optionally substituted with at
least one radical chosen from hydroxyl and C,-C,
alkoxy radicals;

atleastoneof R, and R, and R; and R, may form, with
the nitrogen atoms to which they are attached, a
saturated or unsaturated 5- to 7-membered hetero-
cycle optionally substituted with at least one radi-
cal chosen from halogen atoms, amino, (di)alkyl
(C,-C,)amino, hydroxyl, carboxyl, carboxamido
and (C,-C,)alkoxy radicals, C,-C, alkyl radicals
optionally substituted with at least one hydroxyl,
amino, (di)alkylamino, alkoxy, carboxyl and sulfo-
nyl radicals;

R; and R, may also form, together with the nitrogen
atom to which they are attached, a 5- or 7-mem-
bered heterocycle wherein the carbon atoms may
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be replaced with an optionally substituted oxygen
or nitrogen atom;
and
b) at least one coupler chosen from 4-aminoindole deriva-
tives of formula (Ila), and addition salts, solvates, and
solvates of the salts thereof:

Ila

wherein:
R', is chosen from
hydrogen atoms; and
linear and branched saturated C,-C, alkyl radicals,
optionally interrupted with an oxygen atom or a
radical NR',, and optionally substituted with a radi-
cal chosen from OH and NR',R';
R', and R';, which may be identical or different, are
chosen from
hydrogen atoms;
C,-C, alkyl radicals, optionally substituted with at
least one hydroxyl radical;
C,-C; alkyl carboxylate radicals;
carboxyl radicals; and
radicals CONR',R';
R', and R'5, which may be identical or different, are
chosen from
hydrogen atoms; and
C,-C; alkyl radicals;
R'; is chosen from
halogen atoms;
linear and branched C,-C, , alkyl radicals, optionally
interrupted with a heteroatom chosen from O and
radicals NR'y, and optionally substituted with at
least one radical, which may be identical or difter-
ent, chosen from OH and NR',R'y;
carboxyl radicals;
C,-C,, alkyl carboxylates;
radicals CONR',R';
C,-C,, alkoxy radicals and C,-C,, (poly)hydroxy-
alkoxy radicals;
(poly)(C,-C, o)alkoxy(C,-C,)alkyloxy radicals; and
radicals O-Ak-NR'(R',, wherein Ak is chosen from
linear C,-Cg and branched C;-Cg divalent alkylene
radicals, optionally interrupted with at least one
oxygen atom and optionally interrupted with at
least one group NR',; wherein
R'; and R'y, which may be identical or different, are
chosen from
hydrogen atoms;
C,-Cy alkyl radicals optionally substituted with at
least one hydroxyl radical; and
R's and R',,, which may be identical or different, are
chosen from linear and branched, saturated and unsat-
urated C, -C, alkyl radicals;
wherein R'y and R',, may form, with the nitrogen that
bears them, an optionally saturated 5- to 8-membered
heterocycle, wherein one of the chain members is
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optionally chosen from oxygen atoms and radicals
NR';,, wherein R', | is chosen from Hand C, -C, alkyl
radicals, optionally substituted with at least one radi-
cal chosen from OH and NR',R';.

2. The composition according to claim 1, wherein, in for-
mula (I), Rs is hydrogen; R,, R,, R; and R, are chosen from
hydrogen atoms and C,-C, alkyl radicals; and Ry is chosen
from C,-C, alkyl, hydroxyalkyl and alkoxyalky] radicals.

3. The composition according to claim 1, wherein the 4,5-
diaminopyrazole derivatives of formula (I) are chosen from
4,5-diamino-1-(2-hydroxyethyl)-1H-pyrazole and addition
salts, solvates, and solvates of the salts thereof.

4. The composition according to claim 1, wherein the ami-
nopyrazolopyridine oxidation bases of formula (II) are cho-
sen from the compounds of the following formula:

5 Ry
6(§/\4

R3—

wherein:

R,, R, and R;, which may be identical or different, are
chosen from hydrogen and halogen atoms; hydroxyl
radicals; (C,-C,)alkyl radicals; (C,-C,)alkylthio radi-
cals; (C,-C,)alkoxy radicals; —NHSO;H radicals;
amino radicals; (C,-C,)alkylamino radicals; di(C,-C,)
alkylamino radicals wherein the two alkyl groups may
form, together with the nitrogen atom to which they are
attached, a ring that is optionally interrupted with at least
one atom chosen from nitrogen, oxygen and sulfur
atoms; heterocycles; sulfonamide radicals, carbonyl
radicals, (C,-C,)alkoxycarbonyl radicals; carboxamido
radicals; and groups of the formula:

R

A

Q Y

wherein R™ is chosen from oxygen and nitrogen atoms, Q is
chosen from oxygen atoms, NH groups, and NH(C, -C )alkyl
groups, and Y is chosen from hydroxyl, amino, C,-C, alkyl,
(C,-C,)alkoxy, (C,-C,)alkylamino and di(C,-C,)alkylamino
radicals.

5. The composition according to claim 1, wherein the
3-aminopyrazolo[1,5-apyridines of formula (II) are chosen
from:

pyrazolo[1,5-a]pyridin-3-ylamine;

2-acetylaminopyrazolo[1,5-a]pyridin-3-ylamine;

2-morpholin-4-ylpyrazolo[1,5-a]pyridin-3-ylamine;
3-aminopyrazolo[1,5-a]pyridine-2-carboxylic acid;
2-methoxypyrazolo[1,5-a]pyridin-3-ylamino;

(3-aminopyrazolo[ 1,5-a]pyridin-7-yl)methanol;

2-(3-aminopyrazolo[ 1,5-a]pyridin-5-yl)ethanol;

2-(3-aminopyrazolo[ 1,5-a]pyridin-7-yl)ethanol;

(3-aminopyrazolo[ 1,5-a]pyridin-2-yl)methanol;

3,6-diaminopyrazolo[1,5-a]pyridine;

3,4-diaminopyrazolo[1,5-a]pyridine;
pyrazolo[1,5-a]pyridine-3,7-diamine;
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7-morpholin-4-ylpyrazolo[1,5-a]pyridin-3-ylamine;
pyrazolo[1,5-a]pyridine-3,5-diamine;
5-morpholin-4-ylpyrazolo[1,5-a]pyridin-3-ylamine;
2-[(3-aminopyrazolo[1,5-a]pyridin-5-y1)(2-hydroxyethyl)

amino]ethanol;
2-[(3-aminopyrazolo[1,5-a]pyridin-7-y1)(2-hydroxyethyl)
amino]ethanol;

3-aminopyrazolo[1,5-a]pyridin-5-ol;

3-aminopyrazolo[1,5-a]pyridin-4-ol;

3-aminopyrazolo[1,5-a]pyridin-6-ol;

3-aminopyrazolo[1,5-a]pyridin-7-ol;

2-methoxy-6,7-dimethylpyrazolo[1,5-a]pyridin-3-amine;

2-[(3-aminopyrazolo[1,5-a]pyridin-2-yl)oxy]ethanol;

4-ethyl-2-methoxy-7-methylpyrazolo[1,5-a]pyridin-3-
amine hydrochloride;

1-(3-aminopyrazolo[ 1,5-a]pyridin-2-yl)pyrrolidin-3-ol;

2,2'-[(3-aminopyrazolo[1,5-a]pyridin-2-yl)imino]dietha-

nol;
2-[(3-aminopyrazolo[1,5-a]pyridin-2-yl)amino]ethanol;

N2-(2-pyridin-3-ylethyl)pyrazolo[1,5-a]pyridine-2,3-di-

amine;
and addition salts, solvates, and solvates of the salts thereof.

6. The composition according to claim 1, wherein, in for-
mula (III), at least one of Z, and Z, is chosen from covalent
bonds, radicals —NR's(CH,) — and radicals —O(CH,),—
and at least one of R'; and R', is a cationic radical.

7. The composition according to claim 1, wherein, in for-
mula (IIT), R'; and R',, which may be identical or different, are
chosen from imidazoles substituted with a quaternary ammo-
nium radical, imidazoliums, piperazines substituted with a
quaternary ammonium radical, piperaziniums, pyrrolidines
substituted with a quaternary ammonium radical, pyrrolidini-
ums, diazepanes substituted with a quaternary ammonium
radical, and diazepaniums.

8. The composition according to claim 1, wherein, in for-
mula (III), R'; and R', independently are chosen from hydro-
gen atoms, trialkylammonium groups, tri(hydroxyalkyl)am-
monium groups, hydroxyalkyldialkylammonium groups and
di(hydroxyalkyl)alkylammonium groups.

9. The composition according to claim 1, wherein the radi-
calsR';, R', and R'5 of formula (III) independently are chosen
from hydrogen atoms and C,-C, alkyl radicals, which are
optionally substituted.

10. The composition according to claim 1, wherein the
compound of formula (I1I) is

NH,

Z,

wherein
Z, is chosen from:

covalent single bonds;

divalent radicals chosen from radicals —O(CH,),—
wherein p is an integer ranging from 0 to 6; radicals
—NR'4(CH,),(CsH,)—, wherein q is an integer
ranging from 0 to 6, tis chosen from 0 and 1, and R’y
is chosen from hydrogen atoms and C,-C alkyl radi-
cals optionally substituted with at least one hydroxyl

group;
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divalent radical chosen from —S—, —SO— and
—S0,— when R/, is a methy] radical;
R', is chosen from:
hydrogen atoms;
C,-C,, alkyl radicals, which are optionally substituted

and optionally interrupted with at least one group
chosen from heteroatoms, O, N, Si, S, SO, and SO,;
halogen atoms;

SO,H radicals;

5- to 8-membered rings which are optionally substi-
tuted, optionally saturated, optionally aromatic, and
optionally comprising at least one of heteroatoms and
groups chosen from N, O, S, SO,, and —CO—, the
ring optionally being cationic and and optionally sub-
stituted with a cationic radical,

groups —N*R;-R,4R,,, wherein R, ., R 5 and R, are
chosen from linear and branched C,-C alkyls option-
ally substituted with and least one hydroxyl group;

wherein when Z, is a covalent bond, then R', may also be
chosen from the radicals:

optionally substituted C,-C alkylcarbonyls;
—0—CO—R, —CO—0—R, NR—CO—R' and
—CO—NRR!, wherein R and R' independently are

chosen from hydrogen atoms and optionally substi-
tuted C,-C; alkyl radicals;

R';, R', and R's, which may be identical or different, are
chosen from:

hydrogen atoms;
hydroxyl radicals;

C,-C alkoxy radicals;
C,-C; alkylthio radicals;
amino radicals;
monoalkylamino radicals;

C,-C; dialkylamino radicals wherein the alkyl radicals
may form, with the nitrogen atom to which they are
attached, an optionally saturated, optionally aromatic
5- to 8-membered heterocycle, which may comprise
at least one heteroatom and group chosen from N, O,
S, SO, and CO, the heterocycle being optionally cat-
ionic, and optionally substituted with a cationic radi-
cal;

optionally substituted C,-C, alkylcarbonyl radicals;

radicals —O—CO—R, —CO—O—R, NR—CO—R',
and —CO—NRR', wherein R and R' independently
are chosen from hydrogen atoms and optionally sub-
stituted C, -C4 alkyl radicals;

halogen radicals;

SO,H radicals;

optionally substituted C,-C, alkyl radicals; and

saturated, unsaturated and aromatic, optionally substi-
tuted carbon-based rings;
and
R';,R', and R'5, may form in pairs a partially saturated or
unsaturated ring.
11. The composition according to claim 10, wherein 7, is

chosen from covalent bonds, radicals —NR's(CH,),—, and
radical —O(CH,),—, and R', is a cationic radical.
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12. The composition according to claim 1, wherein the -continued
aminopyrazolopyridine oxidation bases of formula (II) are NH,
chosen from:
/ —
NH
s /
N Nee N
NH,
/ = N)f-
X / NH - \\
s~y \_\ « 10
N — salt of [4-(3-aminopyrazolo[1,5-a]
- pyridin-2-ylamino)butyl]
/ trimethylammonium
salt of [2-(3-aminopyrazolo[1,5-a] NH;
pyridin-2-ylamino)ethyl] 15
trimethylammonium 7 =
/ NH
N Ne N
x .
X
| 2 /
NH, N<
i ™
N==
salt of [5-(3-aminopyrazolo[1,5-a]
N, pyridin-2-ylamino)pentyl]
@ X- 25 trimethylammonium
NH,
\ N2 2
~ /
salt of 3-(3-aminopyrazolo = NI
[1,5-alpyridin-2-yl)- N Y/
1-methyl-3H- 30 N \_\ o
imidazol-1-ium /=N
N
NI, \)
= c—a salt of 3-[2-(3-aminopyrazolo[1,5-a]
/ NH 35 pyridin-2-ylamino)ethyl]-1-methyl-
N Ne N 3H-imidazol-1-ium
X NH,
N*
—
/ \ 7 s
/ NH
salt of [2-(3-aminopyrazolo[1,5-a] 40 N N N
pyridin-2-ylamino )ethyl] == N+/ X
ethyldimethylammonium N
N
45 salt of 3-[3-(3-aminopyrazolo[1,5-a]

NH,
“ =
/ NH
x N N \_\ .
X
o _\_
/ OH
salt of [2-(3-aminopyrazolo[1,5-a]

pyridin-2-ylamino)ethyl]-(2-

pyridin-2-ylamino)propyl]-1-methyl-
3H-imidazol-1-ium

NI,
o
50 Ly NH
NN \_\; S~ NS o
N\) <

hydroxyethyl)
dimethylammonium 55 salt of 3-[3-(3-aminopyrazolo[1,5-a]
NH, pyridin-2-ylamino)propyl]-1-(2-hydroxyethyl)-
3H-imidazol-1-
7 N NH,
VAR F
N —
X N \—\ / x 60 o A
X Y _\_ /=N
N*\ AN ~N N
\ A x
salt of [3-(3-aminopyrazolo[1,5-a] salt of 3-[2-(3-aminopyrazolo[1,5-a]
pyridin-2-ylamino)propyl] 65 pyridin-2-yloxy)ethyl]-1-(2-hydroxyethyl)-

trimethylammonium

3H-imidazol-1-
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-continued

N
o

salt of 1-{2-[(3-aminopyrazolo[1,5-a]
pyridin-2-yl)oxy]ethyl}-1-methylpyrrolidinium

N
eeSNIN

salt of 1-{2-[(3-aminopyrazolo[1,5-a]
pyridin-2-yl)oxy]ethyl }-1-methylpiperidinium

NH,

N
N N\N/

/NS ¥

salt of 4-{2-[(3-aminopyrazolo[1,5-a]
pyridin-2-yl)oxyJethyl}-4-
methylmorpholin-4-ium

NH,

N

AN N\N/

_\_ N+
/\ ¥
salt of {2-[(3-aminopyrazolo[1,5-a]

pyridin-2-yl)oxyJethyl}
trimethylammonium

salt of {2-[(3-aminopyrazolo[1,5-a]
pyridin-2-yl)oxyJethyl}
diisopropylmethylammonium

e G
\N\N

salt of 1-(3-aminopyrazolo[1,5-a]
pyridin-2-yl)-1- methylpyrrohdlmum

9e CV\\

salt of [1-(3-aminopyrazolo[1,5-a]
pyrldm 2-yl)pyrrolidin-3-yl]
trimethylammonium

N
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NH,
Zza = X
NH
5 /
\ N N \_\;
\N+
10 salt of 1-[3-(3-aminopyrazolo[1,5-a]
pyridin-2-ylamino)propyl]-1-
methylpiperidinium
NH,
15 F X
s / \ /
N N N \_/
salt of 4-(3-aminopyrazolo[1,5-a]
20 pyridin-2-yl)-1,1-
dimethylpiperazin-1-ium
NH,
X
/ —
25 NH
N0 A
N N —
30 salt of 4-[2-(3-aminopyrazolo[1,5-a]
pyridin-2-ylamino)ethyl]-1, 1-
dimethylpiperazin-1-ium
NH,
35 > X
NH
N A
N A [/
N N*
40 \_/
salt of 4-[2-(3-aminopyrazolo[1,5-a]
pyridin-2-ylamino)ethyl]-1-methyl-1-
propylpiperazin-1-ium
NH,
45 X
“ — / \
Y, N N*
N N\
X~ N OH
salt of 4-(3-aminopyrazolo[1,5-a]
50 pyridin-2-y1)-1-(2-hydroxyethyl)
piperazin-1-ium
NH,
55 Z N
/ NH
N N N
60
-
N*
/\ x
salt of [4-(3-aminopyrazolo[1,5-a]
65 pyridin-2-ylamino)phenyl]

trimethylammonium
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-continued

NH,
N
0
\ N\ N/ Ve
/SN
S
—

salt of 3-[3-(3-aminopyrazolo[1,5-a]
pyridin-2-yloxy)propyl]-1-methyl-
3H-imidazol-1-ium

NH,

/ —
N
~ .
N N/ \\/N+\X

salt of 4-(3-aminopyrazolo[1,5-a]
pyridin-2-yl)-1,1-dimethyl-
[1, 4]diazepan-1-ium
NH,

N
NH
x N~ N/ \_\ X
7

salt of [2-(3-amino-6,7-

dimethylpyrazolo[1,5-a]

pyridin-2-ylamino)ethyl]
trimethylammonium

NH,
x
Z N / \/
/ N Nt —
N N\N \_/

salt of 4-(3-amino-6,7-
dimethylpyrazolo[1,5-a]
pyridin-2-y1)-1,1-
dimethylpiperazin-1-ium
NH,

N

X

Y-
~ N\N/ \_/ _\—OH

salt of 4-(3-amino-6,7-
dimethylpyrazolo[1,5-a]
pyridin-2-yl)-1-(2-hydroxyethyl)-1-
methylpiperazin-1-

NH,

F N
C
T~V / \

salt of [1-(3-amino-6,7-
dimethylpyrazolo[1,5-a]
pyridin-2-yl)pyrrolidin-3-yl]
trimethylammonium
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-continued
NH,
/ — -
7\ X
\ N N

salt of 1-(3-amino-6,7-
dimethylpyrazolo[1,5-a]
pyridin-2-yl)-1-
methylpyrrolidinum

NH,

i N /X
N/ N
N ~N /

OH

salt of [1-(3-amino-6,7-
dimethylpyrazolo[1,5-a]
pyridin-2-yl)pyrrolidin-3-yl]-
(2-hydroxyethyl)
dimethylammonium

NH,

Z N
(@]
A N\N/ \_\
N

X

-_— N+\

/

salt of {1-[2-(3-amino-6,7-dimethylpyrazolo[1,5-a]

pyridin-2-yloxy)ethyl]pyrrolidin-3-y1}
trimethylammonium

NH,

N

A
y \_\N/+

salt of 1-{2-[(3-amino-6,7-
dimethylpyrazolo[1,5-a]
pyridin-2-yl)oxyJethyl}-1-
methylpyrrolidinium

NH,
N
(@]
N N N/ \_\
N+
AN

salt of 1-{2-[(3-amino-6,7-
dimethylpyrazolo[1,5-a]
pyridin-2-yl)oxyJethyl}-1-
methylpiperidinium
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-continued -continued
NH, NH,
/ — / e
(@] 5 / 0]
/ N
o~ — o \_\; /| x
N N
N ™
o X 10 salt of [3-(3-amino-7,8-dihydro-6H-
cyclopenta[e]pyrazolo
salt of 4-{2-[(3-amino-6,7- [1,5-a]pyridin-2-yloxy)propyl]
dimethylpyrazolo[1,5-a] trimethylammonium
pyridin-2-yl)oxyJethyl}-4-
methylmorpholin-4-ium
15
NI, NH,
) W
N PPN \ 20 N \\
X
N—
/ \ - salt of {2-[(3-amino-7,8-dihydro-6H-
) cyclopenta[e]pyrazolo
salt of {2-[(3-amino-6,7- 25 [1,5-a]pyridin-2-yl)amino]ethyl }
dimethylpyrazolo[1,5-a] trimethylammonium
pyridin-2-yl)oxyJethyl}
trimethylammonium
NH,
NH,
30
7 = 0 /
v c—a N Nt
0 N NN
N / ~N
\ ~N
X
NI 35
\ salt of {3-[(3-amino-7,8-dihydro-6H-
X cyclopenta[e]pyrazolo
[1,5-a]pyridin-2-yl)aminoJpropyl}
salt of {2-[(3-amino-6,7-dimethylpyrazolo trimethylammonium
[1,5-a]pyridin-2-yl)oxy]ethyl} 40
diisopropylmethylammonium
NH,
NH, 7 = 0
45 / N
N = N \/\
NH N .
\ X
o~ N/ \W
N/+ X ) VN
\\ 50 salt of 1-{2-[(3-amino-7,8-dihydro-6H-
cyclopenta[e]pyrazolo
salt of [3-(3-amino-6,7-dimethylpyrazolo [1,5-a]pyridin-2-yl)aminoJethyl}-3-
[1,5-a]pyridin-2-ylamino)propyl] methyl-1H-imidazol-3-ium
trimethylammonium
55
NH, NH,
= = = — u /\N‘F
/ R N\/\/ N\)
o N 60 Ny =
/ X X
N\‘F\

salt of [3-(3-amino-6,7-dimethylpyrazolo

[1,5-a]pyridin-2-yloxy)propyl]
trimethylammonium

salt of 1-{3-[(3-amino-7,8-dihydro-6H-
cyclopenta[e]pyrazolo
65 [1,5-a]pyridin-2-yl)amino]propyl}-3-
methyl-1H-imidazol-3-ium
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-continued
NH,

N

H

/ N\/\ N
~

N
N

salt of 1-{2-[(3-amino-7,8-dihydro-6H-
cyclopenta[e]pyrazolo
[1,5-a]pyridin-2-yl)amino]ethyl}-1-
methylpyrrolidinium
NH,

N -
/ N\/\NJr\

N
N

X
salt of 1-{2-[(3-amino-7,8-dihydro-6H-
cyclopenta[e]pyrazolo
[1,5-a]pyridin-2-yl)amino]ethyl}-1-
methylpiperidinium
NH,

N -
N N/ ™S wq
0
X

salt of 4-{2-[(3-amino-7,8-dihydro-6H-
cyclopenta[e]pyrazolo
[1,5-a]pyridin-2-yl)amino]ethyl}-4-
methylmorpholin-4-ium

NH,

N q J\
/ N\/\N+

N
~N ~

salt of {2-[(3-amino-7,8-dihydro-6H-
cyclopenta[e]pyrazolo
[1,5-a]pyridin-2-yl)amino]ethy!}-
diisopropylmethylammonium

\N/
NH,
7 N
NH
\ N N/ \_\; /
N X

salt of [3-(3-amino-4-
dimethylaminopyrazolo[1,5-a]pyridin-
2-ylamino)propy!]trimethylammonium
\N/
NH,

F N

NH
o N/ _\_N/+
P
salt of [2-(3-amino-4-

dimethylaminopyrazolo[1,5-a]pyridin-
2-ylamino)ethyl]trimethylammonium
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-continued
~ N
NH,
/ — / \ X

/ N N —
\ N\N \_/
salt of 4-(3-amino-4-

dimethylaminopyrazolo[1,5-a]pyridin-
2-yl)-1-methyl-piperazin-1-ium

\N/

NH,
@ND\W/
oo =N /\ X

salt of [1-(3-amino-4-
dimethylaminopyrazolo[1,5-a]pyridin-2-yl)-
pyrrolidin-3-yljtrimethylammonium

~ N/
NH,
7 =
/ o}
LN \_\
N /\ X
Nt—
—
salt of 3-[2-(3-amino-4-
dimethylaminopyrazolo[1,5-a]pyridin-
2-yloxy)ethyl]-1-methyl-3H-
imidazol-1-ium
~ N/
NH,
/ —
/ o}
. N N \_\
~
N*
~ | X
salt of [2-(3-amino-4-
dimethylaminopyrazolo[1,5-a]
pyridin-2-yloxy)ethyl]
trimethylammonium
NH,
/ .
/ o}
N Ne
N X
N
Nt
~ /

salt of {1-[2-(3-amino-4-
dimethylaminopyrazolo[1,5-a]
pyridin-2-yloxy)ethyl]
pyrrolidin-3-yl}
trimethylammonium
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\ -continued
N\ -
x N NI,
O
7 N S///
N~ N \\O

salt of (3-amino-2-
methanesulfonylpyrazolo[1,5-a]
pyridin-4-yl)
trimethylammonium
N
. N'
X NH,
/ = o e
/

N N N
salt of (3-amino-2-
methoxypyrazolo[1,5-a]
pyridin-4-yl)

trimethylammonium

and the addition salts, solvates, and solvates of the salts
thereof, wherein X is chosen from ions and groups of ions that
provide the electronegativity of the derivative of formula (II).

13. The composition according to claim 1, wherein formu-
lae (I) and (II) are chosen from:

NH,
N
AN N N/

{ N
\_/

salts of 4-(3-aminopyrazolo[1,5-a]pyridin-2-y1)-1,1-dim-
ethylpiperazin-1-ium

NH,

Z N
N N\N/

NH
\_\N\/:w/ X

salts of 3-[2-(3-aminopyrazolo[1,5-a]pyridin-2-ylamino)

ethyl]-1-methyl-3H-imidazol-1-ium

and 2-[(3-aminopyrazolo[1,5-a]pyridin-2-yl)oxy]ethanol,

the addition salts, solvates, and solvates of the salts
thereof.

14. The composition according to claim 1, wherein, in
formula (IV), R, and R, are chosen from C, -C; alkyl radicals
optionally substituted with at least one of hydroxyl, (C,-C,)
alkoxy, amino, (di)(C,-C,)alkylamino; phenyl, methoxyphe-
nyl, ethoxyphenyl, and benzyl radicals.

15. The composition according to claim 1, wherein, in
formula (IV), R, and R, form, together with the nitrogen
atoms to which they are attached, are chosen from optionally
substituted saturated and unsaturated 5- and 6-membered
rings.

16. The composition according to claim 1, wherein, in
formula (IV), R; and R, are chosen from hydrogen atoms;
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linear and branched C,-C4 alkyl radicals optionally substi-
tuted with at least one radical chosen from hydroxyl, (C,-C,)
alkoxy, amino and (di)(C,-C,)alkylamino radicals; and phe-
nyl radicals optionally substituted with at least one radical
chosen from hydroxyl, aminoe and (C,-C,)alkoxy radicals.
17. The composition according to claim 1, wherein, in
formula (IV), R; and R, form, together with the nitrogen atom
to which they are attached, a 5- or 7-membered ring chosen
from pyrrolidine, 2,5-dimethylpyrrolidine, pyrrolidine-2-
carboxylic acid, 3-hydroxypyrrolidine-2-carboxylic acid,
4-hydroxypyrrolidine-2-carboxylic acid, 2,4-dicarboxypyr-

rolidine, 3-hydroxy-2-hydroxymethylpyrrolidine, 2-car-
boxamidopyrrolidine,  3-hydroxy-2-carboxamidopyrroli-
dine, 2-(diethylcarboxamido)pyrrolidine,

2-hydroxymethylpyrrolidine, 3,4-dihydroxy-2-hydroxym-
ethylpyrrolidine, 3-hydroxypyrrolidine, 3,4-dihydroxypyrro-
lidine, 3-aminopyrrolidine, 3-methylaminopyrrolidine,
3-dimethylaminopyrrolidine,  4-amino-3-hydroxypyrroli-
dine, 3-hydroxy-4-(2-hydroxyethyl)aminopyrrolidine, pip-
eridine, 2,6-dimethylpiperidine, 2-carboxypiperidine, 2-car-
boxamidopiperidine, 2-hydroxymethylpiperidine,
3-hydroxy-2-hydroxymethylpiperidine,  3-hydroxypiperi-
dine, 4-hydroxypiperidine, 3-hydroxymethylpiperidine,
homopiperidine, 2-carboxyhomopiperidine, 2-carboxami-
dohomopiperidine, homopiperazine, N-methylhomopipera-
zine and N-(2-hydroxyethyl)homopiperazine.

18. The composition according to claim 1, wherein the
4,5-diaminopyrazole derivatives of formula (I) and addition
salts thereof are chosen from:

2,3-diamino-6,7-dihydro-1H,5H-pyrazolo| 1,2-a|pyrazol-

1-one;

2-amino-3-ethylamino-6,7-dihydro-1H,5H-pyrazolo[ 1,2-

a]pyrazol-1-one;
2-amino-3-isopropylamino-6,7-dihydro-1H,5H-pyrazolo
[1,2-a]pyrazol-1-one;
2-amino-3-(pyrrolidin-1-y1)-6,7-dihydro-1H,5H-pyrazolo
[1,2-a]pyrazol-1-one;
4,5-diamino-1,2-dimethyl-1,2-dihydropyrazol-3-one;
4,5-diamino-1,2-diethyl-1,2-dihydropyrazol-3-one;
4,5-diamino-1,2-bis(2-hydroxyethyl)-1,2-dihydropyra-
zol-3-one;
2-amino-3-(2-hydroxyethyl)amino-6,7-dihydro-1H,5H-
pyrazolo[1,2-a]pyrazol-1-one;
2-amino-3-dimethylamino-6,7-dihydro-1H,5H-pyrazolo
[1,2-a]pyrazol-1-one;
2,3-diamino-5,6,7,8-tetrahydro-1H,6H-pyridazino[ 1,2-a]
pyrazol-1-one;
4-amino-1,2-diethyl-5-(pyrrolidin-1-yl)-1,2-dihydropyra-
zol-3-one;
4-amino-5-(3-dimethylaminopyrrolidin-1-y1)-1,2-diethyl-
1,2-dihydropyrazol-3-one; and
2,3-diamino-6-hydroxy-6,7-dihydro-1H,5H-pyrazolo[1,
2-alpyrazol-1-one.

19. The composition according to claim 1, wherein, in
formula (ITa), R'; is chosen from hydrogen atoms and satu-
rated C,-C, alkyl radicals optionally substituted with a
hydroxyl radical.

20. The composition according to claim 1, wherein, in
formula (IIa), R', and R';, which may be identical or different,
are chosen from hydrogen atoms; C, -C alkyl radicals option-
ally substituted with at least one hydroxyl radical; carboxyl
radicals; C,-C, alkyl carboxylate radicals; and radicals
CONR',R';.

21. The composition according to claim 1, wherein, in
formula (Ila), R', and R's are identical and are hydrogen
atoms.
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22. The composition according to claim 1, wherein, in
formula (Ila), R's is chosen from linear and branched C,-C
alkyl radicals; carboxyl radicals; C,-C alkyl carboxylates;
carboxamide radicals; (C,-Cy)alkoxy(C,-Cyalkyloxy radi-
cals; C,-C, alkoxy radicals; hydroxy(C,-Cy)alkyloxy radi-
cals; radicals O-Ak-NR',R', , wherein Ak is chosen from lin-
ear C,-C4 and branched C;-Cg divalent alkylene radicals
optionally interrupted with a radical NR',.

23. The composition according to claim 1, wherein the
4-aminoindole derivatives of formula (Ila) are chosen from
derivatives of formula (II'):

ar)

R R,

s
\N/

wherein

R, is chosen from hydrogen atoms and saturated C,-C,
alkyl radicals optionally substituted with a hydroxyl
radical;

R', and R';, which may be identical or different, are chosen
from hydrogen atoms; C,-C, alkyl radicals optionally
substituted with at least one hydroxyl radical; carboxyl
radicals; C,-C, alkyl carboxylate radicals; and radicals
CONR',R',;

R', and R'; are hydrogen atoms;

R’y is chosen from linear and branched C,-C, alky] radi-
cals; carboxyl radicals; C,-Cy alkyl carboxylates; car-
boxamide radicals; (C,-Cyalkoxy(C,-Cyalkyloxy
radicals; C,-Cg4 alkoxy radicals; C,-C, hydroxyalkoxy
radicals; and radicals O-Ak-NR',R', , wherein Ak is cho-
sen from linear C, -C and branched C,-C divalent alky-
lene radicals, optionally interrupted with a radical NR'-;

R', and R'g are independently chosen from hydrogen atoms
and C,-C; alkyl radicals optionally substituted with a
hydroxyl radical;

R'y and R, ,, which may be identical or different, are cho-
sen from saturated linear C, -C, alkyl radicals and unsat-
urated linear C,-C, alkyl radicals; and

R'sandR',, may form, with the nitrogen that bears them, an
optionally saturated 5- to 8-membered heterocycle; one
of the chain members optionally being chosen from
oxygen atoms and radicals NR', ; wherein R', | is chosen
from H and C,-C, alkyl radicals, optionally substituted
with OH.

24. The composition according to claim 1, wherein the

4-aminoindole derivatives of formula (Ila) are chosen from:

NH, NH,
N N
H H
2,3-dimethyl-7-(propan- 7-ethyl-2,3-dimethyl-

2-yl)-1H-indol-4-amine 1H-indol-4-amine
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-continued

NH,

=z

2,3,7-trimethyl-1H-
indol-4-amine

NH,

Tz

7-ethyl-2,3-dimethyl-
1H-indol-4-amine

NH,

=z

2,3-dimethyl-7-
(propan-2-yl)-
1H-indol-4-amine

NH,

A

N

\

7-ethyl-1,2,3-trimethyl-
1H-indol-4-amine

NI,

§%4

OH
2-(4-amino-7-ethyl-2,3-
dimethyl-1H-indol-
1-yl)ethanol

NH,

=z

3-ethyl-2,7-dimethyl-
1H-indol-4-amine

NH,

Tz

3,7-diethyl-2-methyl-
1H-indol-4-amine

NH,

=z

3-ethyl-2-methyl-
7-(propan-2-yl)-
1H-indol-4-amine

NH,

A\

N

\

3,7-diethyl-1,2-
dimethyl-1H-indol-
4-amine

NH,

OH

2-(4-amino-3,7-
diethyl-2-methyl-
1H-indol-1-
ylethanol
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-continued
NH, NH,

A\ A\

N N

\ \

1,2,3-trimethyl-7-(propan-2-yl)
-1H-indol-4-amine

3-ethyl-1,2-

indol-4-amine

NH, NH,

Z; /gi
N

OH OH
2-[4-amino-2,3- 2-[4-amino-3-ethyl-
dimethyl- 2-methyl-7-(propan-
7-(propan-2- 2-yl)-1H-indol-1-yl]
y)-1H- ethanol

indol-1-yl]ethanol

NH, NH,

s /
/Zg/gi

A° AP

7-methoxy-2,3-dimethyl-

1H-indol-4-amine 1H-indol-4-amine

NH, NH,

O

- ¢}

~

3-ethyl-7-methoxy-2-
methyl-1H-indol-4-
2-(4-amino-7-methoxy- amine
2,3-dimethyl-1H-
indol-1-yl)ethanol

/\/2; /i
=z A

OH

NH, NH,
AN A
N N
\ \
A0 O

3-ethyl-7-methoxy-
1,2-dimethyl-1H-
indol-4-amine

3-ethyl-7-methoxy-
1,2-dimethyl-
1H-indol-4-amine

dimethyl-7-(propan-2-yl)-1H-

7-methoxy-1,2,3-trimethyl-
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-continued
NH, NH,
N N
H
0] (0]
/ r
OH
2-(4-amino-3-ethyl-7- 7Tethoxy—
methoxy-2-methyl- 2,l3—d1methyl.— 1H-
1H-indol-1-yl)ethanol indol-4-amine
NI, NH,
N\ N
0] (0]
r r OH
7-ethoxy- 12-(4-amino-7-ethoxy-

1,2,3-trimethyl-1H-
indol-4-amine

2,3-dimethyl-
1H-indol-1-yl)ethanol

) N\

g g

7-ethoxy- 7-ethoxy-
3-ethyl-2-methyl- 3-ethyl-1,2-dimethyl-
1H-indol-4-amine 1H-indol-4-amine

NH,
NH,
N
H
0

O

r OH HO

2-[(4-amino-2,3-dimethyl-1H-
indol-7-yl)oxy]ethanol

/\/2/

2-(4-amino-7-ethoxy-
3-ethyl-2-methyl-1H-
indol-1-yl)ethanol
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-continued
NH, NH,
N\ N
e} O
OH
HO HO
2-[(4-amino-1,2,3-trimethyl-1H- 2-[(4-amino-7-(2-
indol-7-yl)oxy]ethanol hydroxyethoxy)-

2,3-dimethyl-1H-
indol-1-yl]ethanol

NH, NH,
: ii\
O O
\ N \ N
7-[2-(dimethylamino) 7-[2-(dimethylamino)
ethoxy]-2,3- ethoxy]-1,2,3-trimethyl-
dimethyl-1H-indol- 1H-indol-4-amine
4-amine
NH,

/\/Z; /i

~ OH

NH,
:; N
H
e}
2-{4-amino-7-[2-

(dimethylamino)ethoxy]-2,3- 2,3-dimethyl-7-[2-(pyrrolidin-
dimethyl-1H-indol-1-yl}ethanol 1-ylethoxy]-1H-indol-4-amine

NH,

A

Tz

2,3-dimethyl-7-[2-(piperidin-1-yl)
ethoxy]-1H-indol-4-amine
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-continued
NH,

oas

2,3-dimethyl-7-[2-(morpholin-4-yl)
ethoxy]-1H-indol-4-amine

NH,
@g;
N
H
0

2,3-dimethyl-7-[2-(4-methylpiperazin-
1-ylethoxy]-1H-indol-4-amine

NH,
@7
N
H
0

2,3-dimethyl-7-[2-
(morpholin-4-yl)
ethoxy]-1H-indol-

4-amine
NH,
: t :N
H
e}
//\ N
/\/ N
HO
2-(4-{2-[(4-amino-2,3-dimethyl-

1H-indol-7-yl)oxy]ethyl}
piperazin-1-yl)ethanol

O

@

O

@
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-continued
NH,
:t N
H
(0]

Sy

7-[2-dimethylamino)ethoxy]-3-ethyl-

2-methyl-1H-indol-4-amine

NH,
@j\g
N
i1
o)

Z,

3-ethyl-2-methyl-7-[2-piperidin-1-yl)

O

)

ethoxy]-1H-indol-4-amine

NH,
(i\g
N
i1
o)

3-ethyl-2-methyl-7-[2-(morpholin-
4-ylyethoxy]-1H-indol-4-amine

NH,
@\g
N
H
0

3-ethyl-2-methyl-7-[2-(pyrrolidin-
1-yDethoxy]-1H-indol-4-amine
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-continued
NH, NH,

A\ A\

N N
H
(0] (0]
OH
HO HO
2-[4-amino-7-(2- 2-[(4-amino-1H-
hydroxyethoxy)- indol-7-yl)
1H-indol-1-yl]ethanol oxy]ethanol
NH, NH,

Tz
Tz

¢}

NG

7-[2-(piperidin-1-yl)ethoxy]- 7-[2-(morpholin-4-yl)ethoxy]-
1H-indol-4-amine 1H-indol-4-amine

NH,
X
i; :N
i1
0

7-[2-(4-methylpiperazin-1-yl)

ethoxy]-1H-indol-4-amine
(\ N

NH,
N
H
O
/\/ N
HO

2-(4-{2-[(4-amino-1H-indol-7-yl)
oxy Jethyl}piperazin-1-yl)ethanol
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-continued
NH, NH,

A\ A\

Tz
Tz

Ny @

7-[2-(4-dimethylamino)ethoxy]-
1H-indol-4-amine 7-[2-(1H-imidazol-1-yl)ethoxy]-
1H-indol-4-amine

NH,

=z

7
)

N
7-[2-(1H-imidazol-1-yl)ethoxy]-
2,3-dimethyl-1H-indol-4-amine

NH,

NH,

=z

/ /N <

2,3-dimethyl-7-[2-(1H-pyrrol-1-yl) ethyl 4-amino-3-methyl-
ethoxy]-1H-indol-4-amine 7-(propan-2-yl)-
1H-indole-2-carboxylate

Tz

OH

4-amino-7-(propan-2-yl)-
1H-indole-2-carboxylic
acid

==id
@)
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NH, NH,
N N
H H
O O
\O \O
7-(2-methoxyethoxy)- 27-(2-methoxyethoxy)-2,3-
1H-indol-4-amine dimethyl-
1H-indol-4-amine
NH,
N
H
O
N\/\
i

7-(2-{[2-piperidin-1-yl)ethyl]
amino }ethoxy)-1H-indol-4-amine

N
\/\N
H

NH,

Tz

2,3-dimethyl-7-(2-{[2-pyrrolidin-1-yl)ethyl]

amino }ethoxy)

NH,

Tz

N
PN
N'-{2-[(4-amino-1H-indol-7-

ylyoxylethyl}-N,N-
dimethylethane-1,2-diamine

-1H-indol-4-amine

NH,

Tz

N
7N
N'-{2-[(4-amino-2,3-dimethyl-

1H-indol-7-yl)oxy]ethyl }-N,N-
dimethylethane-1,2-diamine
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-continued
NH, NH;
\_/ \
N N
a NH, a
(@) OH

4-amino-3,7-dimethyl-
1H-indole-2-carboxamide 4-amino-1H-indole-7-

carboxylic acid

NH, NH,

=z
=z

(6] OH (6] (6]

4-amino-2,3-dimethyl-
1H-indole-7-

carboxylic acid methyl 4-amino-2,3-

dimethyl-1H-indole-
7-carboxylate

NH, NH,
N N
H H
o) NIL O NH,
4-amino-2,3-dimethyl- 4-amino-1H-
1H-indole-7- indole-7-
carboxamide carboxamide
NI, NH,
N N
1 H
7-methyl-1H-
indol-4-amine 7-ethyl-1H-

indol-4-amine

and the addition salts, solvates, and solvates of the salts
thereof.

w

25

30

35

40

45

50

.- . . .55
25. The composition according to claim 1, further compris-

ing at least one oxidizing agent.

26. A process for dyeing keratin fibers, comprising apply-
ing to the keratin fibers in the presence of at least one oxidiz-
ing agent for a time sufficient to develop the desired colora-
tion, a composition comprising, in a cosmetically acceptable
dyeing medium:

a) at least one oxidation base chosen from

4,5-diaminopyrazole derivatives of formula (I), and
addition salts, solvates, and solvates of the salts
thereof:

60

65

@

wherein:

R;, Ry, R;, Ry, Rs and R,, which may be identical or
different, are chosen from hydrogen atoms and C,-Cq
alkyl radicals which are optionally substituted with at
least one substituent chosen from OR, NHR, NRR', SR,
SOR, SO,R, COR, COOH, CONH,, CONHR,
CONRR', PO(OH),, SH, SO,X, non-cationic hetero-
cycles, Cl, Br, and I, wherein X is chosen from hydrogen
atoms, Na, K, and NH,, and R and R', which may be
identical or different, are chosen from C,-C, alkyl radi-
cals, C,-C, alkenyl radicals; C,-C, hydroxyalkyl radi-
cals; C,-C, aminoalkyl radicals; phenyl radicals; phenyl
radicals substituted with at least one of halogen atoms,
and C,-C, alkyl radicals, C,-C, alkoxy radicals, nitro
radicals, trifluoromethyl radicals, amino radicals, C,-C,
alkylamino radicals; benzyl radicals; benzyl radicals
substituted with at least one of halogen atoms and C,-C,,
alkyl radicals, C,-C, alkoxy radicals, methylenedioxy
radicals, amino radicals; radicals having the formula:

—(CH)p—X—(CH),— 2

Y

wherein m and n are integers, which may be identical or
different, ranging from 0 to 3, X is chosen from oxygen atoms
and NH groups, Y is chosen from hydrogen atoms and C,-C,
alkyl radicals, and Z is a methyl radical when n is equal to O,
or Z is chosen from C,-C, alkyl radicals, OR groups, and
NR"R" groups when n is greater than or equal to 1, wherein
R" and R™, which may be identical or different, are chosen
from hydrogen atoms and C,-C, alkyl radicals;
or R forms, with the nitrogen atom ofthe group NR; R, in
position 5, a heterocycle that is at least 4-membered;
wherein at least one of the radicals R}, R,, R; and R, is
a hydrogen atom;
aminopyrazolopyridine oxidation bases of formula (II),
and addition salts, solvates, and solvates of the salts
thereof:

an

wherein:
R, R,, R;, R, and R, which may be identical or different,
are chosen from hydrogen atoms, halogen atoms; radi-
cals —NHSO,H; hydroxyl radicals; radicals (C,-C,)
alkyl; radicals (C,-C,)alkoxy; radicals (C,-C,)alky-
Ithio; mono(C, -C,)alkylamino radicals; radicals di(C, -
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C,)alkylamino wherein the two alkyl groups may form,
together with the nitrogen atom to which they are
attached, a ring that is optionally interrupted with at least
one atom chosen from nitrogen, oxygen and sulfur
atoms; heterocycles; nitro radicals; phenyl radicals; car-
bonyl radicals; (C,-C,)alkoxycarbonyl radicals; car-
boxamido radicals; cyano radicals; amino radicals; sul-
fonyl radicals; radicals —CO,H, radicals —SO,H;
radicals —PO,H,; radicals —PO,H,; and groups:

R

\Q)J\Y

wherein R™ is chosen from oxygen and nitrogen atoms, Q
is chosen from oxygen atoms, NH groups, and NH(C, -
C,)alkyl groups, andY is chosen from hydroxyl, amino,
C,-C, alkyl, (C,-C,alkoxy, (C,-C,alkylamino and
di(C,-C,)alkylamino radicals;
aminopyrazolopyridine oxidation bases of formula (IIT)

(III)
Z
NH,
R’3
/ —
Z
vZ A
Ry A N R’y
R’S X
wherein:
7, and Z,, which may be identical or different, are chosen
from:

covalent single bonds;

divalent radicals chosen from radicals —O(CH,),—,
wherein p is an integer ranging from 0 to 6; radicals
—NR'4(CH,),(CsH,)—, wherein q is an integer
ranging from 0 to 6, tis chosen from 0 and 1, and R’y
is chosen from hydrogen atoms and C,-C alkyl radi-
cals optionally substituted with at least one hydroxyl
group;

Z, may also be a divalent radical chosen from —S—,
—SO— and —SO,— when R'| is a methyl radical;

R'; and R',, which may be identical or different, are chosen
from:

hydrogen atoms;

C,-C,, alkyl radicals, which are optionally substituted
and optionally interrupted with at least one group
chosen from heteroatoms, O, N, Si, S, SO, and SO,;

halogen atoms;

SO;H radicals;

5- to 8-membered rings which are optionally substi-
tuted, optionally saturated, optionally aromatic, and
optionally comprising at least one of heteroatoms and
groups chosen from N, O, S, SO,, and —CO—, the
ring optionally being cationic and optionally substi-
tuted with a cationic radical,

groups —N*R; R, R,,, wherein R;,, R, and R, are
independently chosen from linear and branched
C,-C; alkyls optionally substituted with and least one
hydroxyl group;
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wherein when Z, or, respectively, Z, is a covalent bond,
thenR', or, respectively, R', may also be chosen from the
radicals:

optionally substituted C,-C alkylcarbonyls;

—0—CO—R, —CO—0—R, NR—CO—R' and
—CO—NRR!, wherein R and R' independently are
chosen from hydrogen atoms and optionally substi-
tuted C,-C; alkyl radicals;

R';, R', and R'5, which may be identical or different, are
chosen from:

hydrogen atoms;

hydroxyl radicals;

C,-C; alkoxy radicals;

C,-C alkylthio radicals;

amino radicals;

monoalkylamino radicals;

C,-C dialkylamino radicals wherein the alkyl radicals
may form, with the nitrogen atom to which they are
attached, an optionally saturated, optionally aromatic
5- to 8-membered heterocycle, which may comprise
at least one heteroatom and group chosen from N, O,
S, SO, and CO, the heterocycle being optionally cat-
ionic, and optionally substituted with a cationic radi-
cal;

optionally substituted C,-C, alkylcarbonyl radicals;

radicals —O—CO—R, —CO—O—R, NR—CO—R',
and —CO—NRR', wherein R and R' independently
are chosen from hydrogen atoms and optionally sub-
stituted C, -C4 alkyl radicals;

halogen radicals;

SO,H radicals;

optionally substituted C,-C, alkyl radicals;

saturated, unsaturated and aromatic, optionally substi-
tuted carbon-based rings;

R';,R', and R'5, may form in pairs a partially saturated or
unsaturated ring;

X is chosen from ions and groups of ions that provide the

electronegativity of the derivative of formula (II);

with the proviso that at least one of the groups R'; and R',
is a cationic radical,
oxidation bases chosen from the diamino-N,N-dihy-

dropyrazolone derivatives of formula (IV), and
addition salts, solvates, and solvates of the salts
thereof:

Iv)
0 NI,

NR;R4

R

wherein:
R,,R,, R; and R, which may be identical or different, are
chosen from:
linear and branched C, -C, alkyl radicals optionally sub-
stituted with at least one radical chosen from radicals
ORj, radicals NRGR,, carboxyl radicals, sulfonic
radicals, carboxamido radicals CONR(R-, sulfona-
mido radicals SO,NR¢R, heteroaryls, aryls option-
ally substituted with at least one group chosen from
(C,-Cyalkyl, hydroxyl, C,-C, alkoxy, amino and (di)
alkyl(C,-C,)amino groups;
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aryl radicals optionally substituted with at least one
group chosen from (C,-C,)alkyl, hydroxyl, C,-C,
alkoxy, amino and (di)alkyl(C,-C,)amino groups;

5- and 6-membered heteroaryl radical, optionally sub-
stituted with at least one radical chosen from (C,-C,)
alkyl and (C,-C,)alkoxy radicals;

R; and R, may also independently be chosen from
hydrogen atoms;

wherein R, R and R, which may be identical or different,

are chosen from:

hydrogen atoms;

linear and branched C, -C, alkyl radicals optionally sub-
stituted with at least one radical chosen from
hydroxyl, C,-C, alkoxy, carboxamido CONRgR,,

sulfonyl SO,R,, aryl optionally substituted with a

(C,-Cyalkyl, hydroxyl, C,-C, alkoxy, amino and (di)

alkyl(C,-C,)amino; aryl optionally substituted with a

(C,-Cyalkyl, hydroxyl, C,-C, alkoxy, amino and (di)

alkyl(C,-C,)amino radicals;

R¢ and R, which may be identical or different, may
also be chosen from carboxamido radicals
CONR,R, and sulfonyl radicals SO,R;

Ry and Ry, which may be identical or different, are
chosen from hydrogen atoms; linear and branched
C,-C, alkyl radicals optionally substituted with at
least one radical chosen from hydroxyl and C,-C,
alkoxy radicals;

atleastone of R| and R, and R; and R, may form, with
the nitrogen atoms to which they are attached, a
saturated or unsaturated 5- to 7-membered hetero-
cycle optionally substituted with at least one radi-
cal chosen from halogen atoms, amino, (di)alkyl
(C,-C,)amino, hydroxyl, carboxyl, carboxamido
and (C,-C,)alkoxy radicals, C,-C, alkyl radicals
optionally substituted with at least one hydroxyl,
amino, (di)alkylamino, alkoxy, carboxyl and sulfo-
nyl radicals;

R, and R, may also form, together with the nitrogen
atom to which they are attached, a 5- or 7-mem-
bered heterocycle wherein the carbon atoms may
be replaced with an optionally substituted oxygen
or nitrogen atom;

and

b) at least one coupler chosen from the 4-aminoindole

derivatives of formula (IIa), and addition salts, solvates,
and solvates of the salts thereof:

(11a)

Ry

R's
\N/

10

15

20

25

30

40

45

50

55
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wherein:
R', is chosen from

hydrogen atoms; and

linear and branched saturated C,-Cg alkyl radicals,
optionally interrupted with an oxygen atom or a radi-
cal NR',, and optionally substituted with a radical
chosen from OH and NR',R'y;

R', and R';, which may be identical or different, are chosen

from

hydrogen atoms;

C,-C; alkyl radicals, optionally substituted with at least
one hydroxyl radical;

C,-C; alkyl carboxylate radicals;

carboxyl radicals; and

radicals CONR',R';

R', and R'5, which may be identical or different, are chosen

from
hydrogen atoms; and
C,-C; alkyl radicals;

R'; is chosen from

halogen atoms;

linear and branched C,-C,, alkyl radicals, optionally
interrupted with a heteroatom chosen from O and
radicals NR',, and optionally substituted with at least
one radical, which may be identical or different, cho-
sen from OH and NR' R'g;

carboxyl radicals;

C,-C,, alkyl carboxylates;

radicals CONR',R';

C,-C,, alkoxy radicals and C,-C,, (poly)hydroxy-
alkoxy radicals;

(poly)(C,-C, y)alkoxy(C,-C, y)alkyloxy radicals; and

radicals O-Ak-NR'GR', , wherein Ak is chosen from lin-
ear C,-Cq and branched C;-C, divalent alkylene radi-
cals, optionally interrupted with at least one oxygen
atom and optionally interrupted with at least one
group NR',; wherein

R'; and R'g, which may be identical or different, are chosen

from
hydrogen atoms;

C,-Cyq alkyl radicals optionally substituted with at least
one hydroxyl radical; and

R’y and R, ,, which may be identical or different, are cho-

sen from linear and branched, saturated and unsaturated

C,-C, alkyl radicals;

wherein R'y and R',, may form, with the nitrogen that
bears them, an optionally saturated 5- to 8-membered
heterocycle, wherein one of the chain members is
optionally chosen from oxygen atoms and radicals
NR',,, whereinR'| | is chosen from Hand C,-C,, alkyl
radicals, optionally substituted with at least one radi-
cal chosen from OH and NR',R';.

#* #* #* #* #*



